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PREFACE. 


Tris second and concluding Part of Mr. Seward’s Catalogue 
of the Jurassic Floras is rendered somewhat unsatisfactory 
by the very fraginentary nature of nearly all the fossils 
hitherto discovered. Its value, however, is much enhanced 
by the care with which the author has compared the more 
important specimens in other Sluseums with the collection 
in the Britisli Museum, which is the imn3.ediate subject of 
his work. Tlie plan adopted makes the Catalogue a nearly 
complete treatise on the known fossil remains of plants from 
the Trias, Elnetic, Lias, and Oolite of England ; and, with 
all its necessary imperfections, it forms a secure and valuable 
basis for futui'e research. 

ARTHUR SMITH WOODWARD. 

IJCPAKT.MKXT- oF ttEOLOGY. 


Mmxh, 1004 . 





AUTHOR’S PREFACE, 


In the volume ^^The Jurassic Flora. I. The Yorkshire 
Coast/" issued in 1900, I dealt exclusively with specimens 
in the British Museum and in other collections obtained 
from the Inferior Oolite plant-beds of East Yorkshire. In 
the present volume are included plants ^from Jurassic’' rocks 
in various parts of England, together with a few from the 
Coralline Oolite and Liassic strata of East Yorkshire. 
A short account is also given of such Triassic and Rhastic 
plants as are represented in the Museum collection. 
References will be found in the following pages to Jurassic 
specimens in several provincial museums. 

My worl?: in various museums has been greatly facilitated 
by the ready help afforded by those in charge of the 
collections. I wish to offer my thanks to Professor Sollas 
for his kindness in allowing me access to the rich collection 
of Btonesfield fossils in the Oxford Museum, and for 
affording me an opportunity of having several specimens 
photographed, IMv thanks are due also to Mr. E. T. .TSTewton 
for tlic friendly assistance which he has repeatedly given 
me in my examination of fossil plants in the Jermyn Street 
Museum. I am indebted to Dr. Hoyle of Manchester, to 
Sir. Platnuuer of York, to Mr. Newvsham of Whitby, and 
to Mr. Slater of Malton for the loan of specimens. I wish to 
express my thanks also to Mr. A. M. Bell of Oxford for his 
courtesy in showing me his private collection of Stonesfield 
plants, and for lending me the fossil which I have made 
the type of a new species, Sphenozamites Belli 
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A'UIHOIl\s PliEFACK. 


I must not omit a grateful acknowledgment to t!i.e shilf 
of the Geological Department and to Dr. A, B. and 

Mr. Gepp of the Botanical .Department for their assistomx* 
during my visits to the Museum. Mr. Arber’s recc'ut work 
in rearranging and classifying the material in Ihe .h'ossi’l 
Plant Gallery in the Geological Departineut lias flone 
much to lighten the task of recording the flurassii* species 
represented in the Museum, I am again indebted to 
Mis>s 'W’ood^yard for the care and skill with which shrt has 
drawn the illustrations included in this volume. 

A. II HEWAIID. 

Emmanuel College, Cambridge. 

March^ 1904 . 
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INTRODUCTION. 


Thm s|)eciiiiens dcN^cribed in a previous volume entitled The 
JiiraHsie Fiora^ Part L, publislied in 1900^ as one o£ tlic series of 
Catalogues of tlie Mesozoic Plants in the Bepartment of Geology 
in tlie Britisli Museunij were obtained from tlic rich plant-bearing 
strata of tbe Yorksliirti Coast. The present volnme is devoted to 
the description of English plants from lihsetic, Liassic, and Oolitic 
rooks. With the exception of the comparatively large assemblage 
of forms afforded by the Stonosiield Slate of Oxfordshire, and the 
smalhjr number of species obtained from the Liassic rocks of 
Dorsetshire, the specimens described in the following pages repre- 
sent scatttT’cd relies of various Jurassic floras, and arc thus in 
stiiking contrast to thoscf ’which formed the subject of the earlier 
volume. 

The few fragments of plants obtained from British Triassic 
strata preserved in English Museums are too imperfect to he 
determined with accuracy, and hopelessly inadequate to form the 
subject of a s.e])arate memoir. In a monograph on the older 
Mesozoic floras of the United States published in 1900, Professor 
Lestcjr 'Ward' speaks of the incompleteness of the botanical records 
of Triassic ago in Yorth Am^uiean strata : our British records are 
even more fragmentary and unsatisfactory. 

There are good reasons for believing that at the close of the 
Permo.Garboixiferous era the plant-world experienced a striking 
change in its (constitution.^* It is, therefore, particularly unfor- 
tunate that our records of Triassic floras ai'e not more abundant. 


1 Bew^urd (00). See ako Seward (00®) 

2 Ward (00), p. 221. 

3 Seward (02). 
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INTRODTJCTION. 



The general character of the vogetatiou (luring tlic Co 
appeal's to have persisted into the rorniiaii ci.oi-h iviC 
sweeping change. Over a considerahle porti(jn of the 
hemisphere the Upper Palaeozoic vegetation was ehnritcti 
an asscmhlage of plants oi simi 
China, and tracm.s of the same 
south as the Zainhesi il 
’ermo-Carheniferou: 


a striking uniformity; 
occupied a wide area in 
flora have been found as far 

Africa.' On the other hand, the IN ^ ^ 

of which scattered remnants are preserved in Liulia, S 
America, South iVfrica, and Australia, must have presoutt 
very different appearance, due for the most part to the ^ al 
complete absence of Qdamitei, ZepiMendmi, HiyiUurm, 
other common types of the groat northern flora. The wmflie: 
Ghsso^terk flora is of interest from the p(^int of \ iew of the 
northern floras. The oocnrrence in Lower Triassie ro.-ks ol 
Vosges of Neuropteriikm and Svlitoneiii-ii—tw^i .•haraelc) 
members of the Permo-Carboniiorous v('get.:itioii in .'Oid 
regions— affords a connecting link between the Trias.^ir Horn ii 
north and the Ghsmpterk flora of aoiuhvnua Land.-' It s 
clear that a few of the Triassic types migrated to the nor 
the close of the Palooozoic ora, and cstablislied Iheiu-'cHt 
Europe as members of the oldest Triassic vegetation. On 
other hand, the Permian floras of Europe eontaiu some ge 
such as Eg:uketites and a few Cycadcaii plants, which ma 
regarded as pioneer foi’ms foreshadowing the trausitioii Iron 
Paleozoic to the Mesozoic vegetation. Making due allowaii. 


^ Zeiller (83). 

- See Seward (97 and 02), 
Permo-Carboniferous fioras. 
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the Imx^erfection of tiie Geological Kecord, tlie facts unmistakably 
point to a widespread ebange in the constitution of northern floras 
at the close of the Permian era — a change which appears to have 
been eh;ectGd with comparative suddenness. As the result of 
certain circumstances, evolutionary forces acted with increased 
rapidity at this stage in the history of the xdant- world. There is 
always a danger in speaking of the change from one flora to another 
as having been abrupt or sudden, as the expression implies an 
occurrence at variance with our ideas of the course of action of 
evolutionary forces. It must be remembered that the documents 
from which the history of plant-life is compiled are exceedingly 
fragmentary, and we cannot form any conception as to the interval 
which separated one flora from another. In stating that the 
character of the vegetation appears to have undergone an almost 
sudden change, we simply mean that within a short period, as 
measured by geological records, sweeping changes were eflcctcd in 
the composition of the vegetation. 

There can be no reasonable doubt that at certain stages in 
the evolution of floras there was a widespread alteration in the 
relative preponderance of classes. It would seem that the march 
of plant-life has been characterised by long-continued periods, 
{luring which no fundamental changes were, effected as regards 
the balance of power among the different classes of plants, 
succeeded at rare intervals by stages which were distinguished by 
striking and comparatively rapid reorganisation, and by an 
alteration in the dominant type. The older Triassic floras introduce 
us to a new type of vegetation, which, with gradual additions and 
modifications, persisted up to the end of the Weaklen period. In 
the southern hemisphere the Pcrmo-Carhonifcroiis floras differ 
but slightly from those of the Triassic epoch; in India, for 
-example, the plant-beds of the Bamucla and Panchet series have 
afforded evidence of comparative continuity between the later 
Palmozoic and the earlier Mesozoic vegetation. As wo pass up 
to the succeeding Eajmahal series a vegetation is met with which 
in essential features agrees with that of Ehsetie and Liassic age in 
the iiarthem hemisphere. It would seem, then, that in the south 
the Mesozoic type of vegetation appeared at a somewhat later 
period than in the north. There must have been a considerable 
interval between the deposition of the Tipper Damiida beds of 
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^ Medlicott & Blanford'Cuew'tjditm liy il. i)» (lldlnim), |.u 177. 
* Schimper & Moiij^eot (44)* 


lEdia and tlio lower members of tbe Eajmalial senes; jIs i> 
inferred not only from the well-defined differences betwcMai the 
two floras, but from the gi-oater amount of ihsturban.s' to vrliu-h 
the Damuda rocks have been exposed. The marked n.'seiubiaiM-.r 
between the plants of the Eajmahal series of India and frioso 
from the Stormberg beds of Soiitli Africa, with ibe iia. h 

and Ehsetic floras of the north, demonstrates an exlRiordnmry 
uniformity in the older Mesozoic vegetation, whicli extended troiu 
Northern Europe and America to Africa, India, Australia, and 
Chiua. This uniformity appears to have persistisd thrunghont 
the greater part of the Mesozoic era until, with the advent oi 
Angiosperms, drastic and widespread changes were once mor.; 

effected in the floras of the world. _ _ 

It is much to be regretted that our knowledge of Lower Inassn- 
vegetation in Europe is extremely smaE ; oiving to the paucity _ of 
evidence furnished by the strata belonging to this critical period 
in the development of the plant-world, wo are unable to follow 
the steps by which the. Mesozoic facie.s was established. _ Thr 
collection of plants from the Bunter hods of tlic \ o.sgcs, origuialli 
described by Schimper & Mougoot in 18 - 14 ,'- supplies the greater 
part of our knowledge of the earlier Triassie, vegetation in Europe. 
We must not, however, lose sight of such connecting links as exist 
between the Eermo-Carboniferous and Triassie Horns. Tiie genus 
Neuropieriiiuu, a plant which may be a true fmai, or possibly 
a surviving member of the Cycadofiliees, is represcuted in tin* 
Triassie plant-beds of the Vosges by a species which eun harpy 
he distinguished from one which flourished in South Auieiicn, 
South Africa, and India in the I’alscozoic era. Similarly, tin- 
genus Sehmneura is represented in the European Triassii! vege- 
tation by a type which cannot be distinguished by any importuiil 
features from S, gmidwanetuu from the Lower (jtoiidwuua rocks 
of India. It would seem, then, that some members o{_ tin* 
southern Permo-Carhoniferons vegetation had become epiblislied 
in Europe during the earlier part of the Triassie era. The gmins 
Flmromeia, which makes its appearance in Triassie rocks, is known 
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only in tlie form of casts exhibiting a strong likeness to some 
PaljBozoic Lycopods, This plant has been found in Bunter rocks 
of Germany,^ and Flicbe" has recently recorded its occurrence in 
strata referred to the upper portion of the Middle Trias at 
Chaufontaine, near Lunevillc, Professor Pliche, in a note 
published in the CoMptes ]R.encliis^‘^ also records the occurrence 
in Bunter beds near Baccarat of a type which he names SUgmarites 
NieUen^ and describes as probably generically identical with 
Stigmaria ficoides. The same author is of opinion that the fossil 
named by Schimper & Mougcot Caulopteris tessellata should he 
placed among the Lyeopodime, and referred either to Lepidodendron 
or to a new genus closely allied to that characteristic member of 
Palaeozoic floras. The somewhat doubtful Bigillaria oeuUna^^ first 
recorded by Blanckenhom*^ from the Trias of Commern, in the Ehine 
Province, is in itself insufficient as proof of the existence of the true 
Bigillaria in the Triassic era. Prom Middle Triassic strata a few 
plants have been described from Eecoaro, in Italy,® and from a few 
other localities ; hut the Muschelkalk, like the underlying Bunter 
series, represents a chapter in the history of plant-evolution of which 
but a few fragmentary pages have been discovered. The greater 
pait of the Triassic sediments in Europe are of marine origin, and 
from them have been obtained several species of calcareous algas 
referred to the ancient family Siphonese.® On the other hand, 
the Triassic beds of Britain and other parts of Europe, as shown 
by the abundance of saline deposits and by certain lithological 
characters, were formed at a time when the conditions were not 
such as to favour the luxuriant development of plant-life. 

Passing to the higher members of the Triassic system, we are 
suddenly in touch with a rich Mesozoic vegetation, which con- 
tinues with little modification through the whole of the Jurassic 
era. The dilferenees between the Keuper floras and those from, 
the overlying Ehmtic strata are very slight, and for general 


Solnis-Laxibach (99), p. 241 ; Potonie (99), p. 217 
FHcke ^03). 

Pokmic (99), p. 256, %. 246. 

Blanckenhorn (86) ; Weiss (86). 

Beneeke (68). 

De LorcHiso (97) ; Beneike (08). , 
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composition. 


1 Fontaine (83). 

2 AYard (00). 

2 Natliorst (78-80), (78-), (<8^). 

» “TS'co^ptor (74), Jaeger (27), Star (H:.), SAeuk '.iO;. h-. 
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I.— TEIASSIC SYSTEM. 


The plant fragments of Keuper age preserved in the British 
Museum collections do not strictly fall within the scope of the 
present volume, hut as they are too small and obscure to form the 
subject of a separate memoir they may be briefly enumerated. In 
the Jermyn Street Museum there are also a few indistinct 
specimens of Keuper plants from Bromsgrove and Pendock in 
"Worcestershire and from Bowington in Warwickshire,^ but 
their preservation is not sufliciently good to admit of accurate 
determination. 

Class GYMNOSPERMiE.. 

Genus CARPOLITHES, Sternberg. 

[Flor. Vorwelt, iv. p. xl. 1823.] 

Carpolithes, sp. 

Y. 1077* A very obscure impression of a seed : indeterminable. 

Longdon (Keupor), Worcestershire. 

Presented ly Rev. P. B. Brodie^ 1885. 

V. 2539. A similar specimen from Bowington, Warwickshire. 

Presented hj Rev. P. B, Brodie^ 1891, 

Y. 3389, Y. 3395, Y, 3398, Seeds from Bowington and Pendock. 

An example from the Iveu|)er of Bowington (Y. 3398) is 2 cm. in 
length, and has the form of a cordate convex cast surrounded by 
a flat border. Brodie €olL | 

V. 3640. Small seeds. flatter Coll. I 


Brodie (87). 
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INDETEEMINABLE EEAG^lElvT!^. 

The following specimens, some of width arc no doiild Jmg- 
ments of Coniferous plants {FoMa?), arc too iniperictt to d-strib(i 

or name : — 

V 3386, V. 3387, V. 3388. Plant fragments from llowiiigton. 

limik Ooii^ 

V. 3389. A specimen labellecl “ FoUzm in fruit.” io'> imlis- 
tinot to determine. 

Eowington. 

V. 3390. Possibly a portion of a cone. 

Eowington. hxidu- Co l. 

V. 3392, V. 3393. Eragments from Longdon, luuir Pondoclc, 
Wor’cestersMre, and from Eowington, War wick shire. Brodie Coll. 

24,190. HaE-rclief tracks or castings, lahclletl ” Gorgouia 
from the Keuper Sandstone of Lcicc.stcr. 

Freunied hj James Fknt. Esq.y 1B49. 
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IL-RHiETIC SYSTEM, 


The sediments between the uppermost Konper beds and the 
}f>west strata of the Lias are by many authors included in 
the Triassio system/ but by others the Ilhmtic series is 
regarded as forming the base of the Jurassic system.^ The 
oc<?.urrenc(j of particularly rich and well-preserved floras in beds 
of Ehmtic age near Baircnthy Bamberg, and other localities in 
Franconia, in the coal-bearing strata of Scania, and in other 
regions, lias brought this period into prominence as one that is 
of special importance from a palmobotanical standpoint. In 
Britain tlic EliiBtic strata form a thin band stretching diagonally 
limxm England from near Eodear on the Yorkshire coast to 
the cliffs of Dorsetshire. Eocks of this period are j>rohably 
represented in the outlying patch of Lower Lias beds to the 
west of Carlisle/^ Ehectic beds occur also in the north-cast of 
Ireland and in the north of Bcotland. 

The vegetation of the land bordering the shallow Ehsetic 
sea is represented in the British area by a few fragmentary 
fossils, which afhji’d a striking contrast to the richness of the 
plant-beds of this period in other parts of the world. 

The line of di^'isioii between the base of the Lias and the 
suinmit of the Illiiotic is not very well defined, and the difficulty 
of distinguishing between beds of Upper Ehmtic and of Lower 
Liassic age is increased by the common nse of a misleading 
terminology. The Ehmtic series is often subdivided into threc 
stages, the 'White Lias at the top, succeeded by the Black 
shales and Grey marls. The term "VYhite Lias, as pointed out 
by Mr. E. 'Wilson,^ is an unfortunate one ; it has been applied 


5 Gcikie (93), p. 867 ; BItmfora (84), p. 318, 
- De Lappareat (00). 

» Holmos (SI), (99). 

4 E. (91). 
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by different antliors to different things, both Lias and Llaetis' 
beds having been included in this dcasi gnat ion. Tin* loriii Up'|a-i 
Ehsetic has been suggested as preferable to that. ol‘ While 
for the uppermost beds of the series. 

In Murchison^s Beohgy of Cheltenham,'^ an Insc-ct Liino.^ione ol 
Lias age is described as having afforded many rmnains of 
ferns, and the leaves of a new plant belonging to llio family 
Haiadese or some of its allies.’* The spcaies Kaiadlia amminnia, 
founded hy Brodie,^ is recorded from an insect limestone of 
‘Lower Lias’ age at Wainlode Cliff, Tewkesbury, The term 
Insect Limestone w^as applied by Brodio to bands r>f lime^torH* 
at the base or near the base of the Lower Lias or at tlie summit 
of the lihaetic series. 

In 1850 Mr. J, Buckman'^ eomimmicated a papm* to the 
Geological Society On some Fossil Plank from the Lower Lim; 
his object being to describe the vegetable remains associated 
with the insects in the ‘Lower Lias’ beds, and “to distinguish 
the new forms which have been made out since tin? publifidioji 
of the Ristory of Fossil InscckP Buekman gives the following 
list of plants from strata which he classics as Lower Lias, but 
which should rather he referred to the Upper Bluetie seiie-n 

1.* (Typein the British ^^hecuni, na.'s./ 

— Bqituetites 3lHemierl, 

Otopteris obtma, L. k 'll, — Ofozamites obtimH (L. (.V It.b 
0. mmiinata, L. k IL,^Ot<mmUeH wumlmitm (I*. »k H.p 
Xamiltalaneeoluta,"^X()^K\ lip:,'!) r. . t /tv ’ 

petiolata, Buck., lig. 4 ) ^ ^ 

CupressHs {?) lati folia, Buck., fig, Fnjumhiyiihn pVtiyiiifHM d.. .V IL\ 
Eip/mrUes {?), figH. 6 and 7. (V. 3401, licit. Mas,) \ . 

Umbelliieiu>(F), Traces of, lig, 8. (V. SfhSd, Brit. j 

Ericacea* (f), Traces of, tig. 9. (V. 3580, Brit. Mils.) ; tr;cg?iM uO. 

The species Otozamites oUusiis (L, & H.) is rca-orded hy Brodn 
from the Insect Limestone of Asheiworth and from Brockoridgv ; 
Otozamites amiminattis (L, & H.) is also floubtiiilly reoordrd b\ 
the same autlior. I have not seen .specimens of cither s|H-iie-. 


^ ^ Murchison (45), p. 52, 

2 Brodie (45), p. 03. 

^ Biiekuian (50), 

The tig'ures referred to are given in BudmauV pu|n r oi IS-V. 
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from an undoubted Elioetic locality. The specimens referred by 
Biickmaii to the Angiosperms, and doubtfully spoken of as 
Hippiirltes and as traces of Umbelliferse and Ericacese, are of no 
botanietd value and cannot be determined. In a paper by Sorby 
piiblisbcd in vol. vii, of tlie Transactions of tbe Microscopical 
Sociedy of London, a specimen of wood is described from tbe Lias 
of K^jyjisbain, near Bristol.^ Sorby’s figure shows that the 
structure is that of a typical Dicotyledon ; the fossil was purchased 
from a dealer, and the locality is given with some hesitation. 
It is in the highest degree improbable that the wood was obtained 
from Ehsctic rocks. 

The list of Ehmtic fossils given by Mr, jE. B. ‘Woodward^ in the 
Geological Survey Memoir on the East Somerset and Bristol Coal- 
fields includes three plants — Fimides^ Maiadita aeiimmata 
Buck., and Equmtites. The name JSfaiaclita acimimata was 
Tised by BucLman in his description of new species of plants 
included in Murchison’s Geology of Chelten]ia7ii ; ^ it was no 
doubt applied to the same plant which Buckmau also named 
Namdita lanceolaia. 

In 1891 Mr. E. Wilson^ published a detailed description of an 
unusually good section of Ehsetic beds exposed in a deep railway 
cutting at Byllo Hill, Totterdown, Bristol. He mentions tbe 
occiirrtmce of Xaiadita in a bed of limestone in the Hi)per Ehsetic 
scries, and points out that the plant was spoken of by Brodic and 
Buckmau as having been derived from tbe Lias. A redescription of 
the Pylle Hill section was published in 1900 by Mr. Wickes, who 
speaks of one of thc^ Ehtetic beds as being in some zones full 
of the little wat(U*-x)lant EaMites aczmimatus in a fine state of 
preservation.” Tim plant-gonus Naiadita^ which has long been 
regarded as of iniecuiain l)otanical position, has recently been 
carefully examined by Miss Igerna Sollas,® who brings forward 
good evidence in support of her conclusion that Eaiadzta hnceolata 
must be referred to the Lycopodiacem. 


I Sorbv (52). 

Woofhvanl, H. B. (76), p. 00. 
■' Murchi.son (45), p. 93. 

Wilson (91). 

^ Wickes (00), p. 422, 
e Bellas, 1. B. J. (01). 
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Class EQUISETALES. 

Genus EaiTISETITES, Stcrniberg. 

[Flor, Vorwelt, v.-vi. i), 4f3, 1833.] 

Eqnisetites Muensteri, Sternberg. 

(PL I. Fig. 4.) 

1838. Equisetites MuemUrl^ Sternberg, Pior. Yorwelt, pi. xvi. figs. 1-5. 

1850. Equmtum Bmlieiy Buckman, Qxiart, Jouni. Geol. Soc. voL vi. p. 414, 
fig. 1. 

1854. E, Brodiei, Morris, Brit. Foss. p. 8. 

1867. Equmtites Muensteri, Selieuk, Foss. Flor. Grenz. p. 14, pL H. 
figs. 3-0 ; pi. iii. 

1873. E. Muensteri, Saporta, Pal. Prau^. rol. i. p. 232, pis. xxvii.-xxix. 

1891. E. Muensteri, Knisser, Sitzber. k. AkacI, "Wiss, Wien, voi. c, 

Abtli. 1, p. 10. 

1892. E. Muensteri, BartboHu, Bot. Tid. Bot. For. Kjfjbenliavn, voi. sviii. 

Heft 1, p. 13, pi. V. figs. 1-0. 

1893. E. Brodiei, Woodward, Jurassic Rocks, iii. p. 378. 

1894. Gf. Equisetum pseudo -hoerense, Saporta, Plur. Portugal, pi. i, 

■ ■ .figs.. 1-4, '. ' : ■ 

Of. Equisetum Benaulti, Raciborski, Flora K«>palua, p. 231, pi. xxTii, 
figs. 1-14. 

■ 1806. Equisetum Muensteri, Hartz, Meddelelser om Grbnland, xix. p. 223, 
.'. .pL vi. ' ' ■ ■ ■ ■ ■ 

1902. E. Muensteri, MoUer, Bornholms Flor. p. 58, pL vi. figs. 13-15, 

Aerial sboots cbaracterised by the comparatively small number 
of internodal ridges and by the few and short tc;etb of the 
Icaf-sbeatbs. Strobilus, as figured by Sehenk,^ of tbe normal 
Equisetaceons type. 

There can be no doubt that this single specimen of an 
Equisetaceons plant from ^Yorcestersliiro should bo rohaTod io 
Eq^iimtites Mmmt&ri, a species cbaracteiistic of Hluetic floras 
in various pai'ts of the world. Schenk’s figures of tfiis ty])e 
from the Ehsetic of Franconia cleaiiy demonstrate — so far, at 
least, as external vegetative features are concerned— the ich entity 
of the English and German forms. Bimilariy, a.s shown by 


^ Schenk (67), pi. iii. 
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Bartholin, Mihler, and Hartz, the same species occurs in Born- 
holm and East Greenland. The plant described by Eaciborski 
as JEqumtum EenaulH from Poland belongs either to Bternberg’s 
species or represents a closely allied form. Specimens from 
Ehsetic rocks of Tonkin recently .figured by Zeiller ^ and referred 
hy him to a distinct JSqimetimi Sarrani, point to the 

occnxTeiice in the far East of a closely allied, if not identical typo. 
3358. pi. I. Fig. 4. 

Type-Specimen of Bnckman’s JBrodiei (Quart. Jonrn. 

Geol. Soc. Yol. ri. p. 414 ; figure -h natural size). The speciineii 
is 20 cm. long and 1 cm. broad, with three nodes, two of which 
are shown in the portion represented in Fig. 4. The broad inter- 
nodal ribs and the few broad leaf-teeth suggest the reference of 
this specimen to the species EqumtiteB Muemter%^ an identification 
first made hy Carruthers, to whom the fossil was submitted in 
1889. Buckman describes the specimen as fertile, hut there is no 
trace of any strohilus. 

Strensham, 'Worcestershire. BrocUe Coll. 

Y* 774, Two carbonaceous bodies, which may he nodal 
diaphragms of an E(p.iisetaceous stem : too obscure to determine. 

FurcJiased^ 1885. 

Class LYCOPODIALES. 

Genus LYCOPODITES, Brongniart.’’^ 

[Prodrome, p. 83, 1828^] 

This generic name is used in a comprehensive sense as including 
fossils which may belong cither to the heterosporous Selaginellacese 
or to the homosporous Lycopodiacem. In view of the careful 
examination by Miss Soilas of specimens of the plant formerly 
described as NaiadMa lameol<ita^ I have adopted the name 
Lycopodites as the more fitting designation. 


^ Ztdller (02), pL xxxix. 

“ Cf. Scliciik (67), pis. ii. and iiL Compare also Eqnmtimi Sarnm% ZeilL, 
Zdlier (02), pL xxxix. 

® Seo Sewurd (00), p. 68. 



1888. 

1900. 


Lycopodites laixceolatus (Brodie). 

(Bl. IL Figs. 2 and 8.) 

lS4o. JSumdita, Jmoeohta, Bvodie, Fossil Insects, p. 98. 

Miiadea acmuMci, Buckman, in Murchison’s Geol. Choltenham, p. 6. 

1850, iV. Buckman, Ciiiart. Joum. Geol. Soe. voL vi. p. 415, 

%. 2 . 

jV^. fe?2i?t'o/«jf«, Prestwich’s Geology, p. 108, pi. lx?s:\ i rt. ^ 

Muidites mminarn^^^ Pi*oc. Gooj. Assoc, vol. xvi. pt. 7, 

p. 422. ; 

Plant slender and moss4ike in liabit. The axis, xyliieli is 
delicate and tMwI-like, hears niimcrous linear acuminate or 
narrow ovate leaves reaching a length of approximately 5 mm. 
Under a low magnifying power the thin lamina of the leaves is 
seen to be made up of a layer of polygonal or rectangular cells 
arranged in parallel vertical series ; there is no trace of a midiib 
and no stomata. The sporangia are more or less spherical and 
short-stalked, the larger ones being about 0*75 mm. in diameter; 
they are situated at the bases of the leaves, and contain numerous 
tetrads of spores. The spores measure 0-08 mm. in diameter. 

In a F'otice on the dmoverj/ of the remains of ImeeU m tlie 
Zm of GloneestersMre, published in 1842, Mr. Brodie mentions 
the occnrrencc of numerous small plants in certain beds at 
Wainlodc Cliff, on the Severn, some of wliieh he compares with 
mosses. The same author, in Ms work on I^osstl ImecU^ proposed 
the name Naiadita lancsolata for one of the pdants from the Insect 
Limestone, the generic name being chosen as the I’esnit of 
Professor Lindley’s determination, of tlie leaves as bc;ing tlioso 
of a Monocotyledon. 

Brodie mentions that the best specimens of Nuiadd^f were 
found in abundance on the Wells road, near Bristol. IS'o complete 
diagnosis accompanies the reference to the species, in Al.urtdiis(jif s 
Geology of Cheltenham the genus Kaiadea is tlnn dehued:-— 

Parallel veined endogenous plants, having tlie appearance cd 
aquatics; leaves varying somewhat in form on tlie same plant, 
and presenting in their character a close affinity to tlie recent 
family Haiadacese.’^ ^ 


Murckisou (45), p>. 98. 
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The species Waiaclea acuminata, -whicli is no doubt the plant 
named by Brodio N. layiceolata, is defined as follows: — ‘^Tipper 
leaves ovate lanceolate, lower ones much acuminated. A small 
plant, having a great resemblance to ,our recent species of 
CafUtriehe-^ 

Buckmaii’s list of plants in the appendix to Murchison’s volume 
in< dudes tsvo other species under the generic name NaMea, 
N. oUum and N, ovaU ; ^ the species so named are from the Stones- 
fi{dd Slate, and have no family or generic affinity with the species 
from Waiiilode Cliff. The Stonesfield fossils are referred to in the 
se(]ucl as Icafiots of a Gymnospermous plant, probably Podozamites. 
Wo are hero concerned only with the species Pfaiadea Unceolata, 
In 1886 Mr. Starkie Gardner® examined some specimens in 
Mr. Brodie’s collection which are now in the British Museum, and 
suggested that they represented fragments of a moss comparable 
with the recent fresh-w’ater Fontinalis. In this opinion ho was 
supported by Mr, Carruthers and Mr. Murray of the British 
Museum. In a footnote to his paper Gardner mentions a moss- 
capsule received from Mr. Brodie from the same beds which had 
nlforded the specimens of the slender stems and leaves. As I have 
already stated,® the supposed moss-capsule is too obscure to 
determine. The specimen (Y. 3584) has the form of an oval 
brown stain on the surface of the rock, with a suggestion of 
a stalk at one end, but there are no adequate grounds for regarding 
it as a capsule. 

In a paper communicated to the Geological Society in 1901, 
!Miss Igorna, Sollas gave an acconnt of a detailed investigation 
of s<*veral spceiniens of Namdita from difierent localities in the 
Silvern Talley. The best material obtained in recent years has 
bcini collected by Mr. W. H. “Wickes of Bristol, to whom I am 
indebted for the loan of numerous specimens. The plant occurs in 
a fragmentary state, and monopolises the surface of fairly large 
slabs of rock. J^Iiss Sollas accurately describes it as ‘‘ delicate, 
slcaidcT, and moss-like in habit .... some of the strata 
contain loose leaves and disconnected pieces of stem only, while in 


^ (45), pp. 93, 94, pi. i. 2 ; pi. ii. fig. 1. 

” friudiier (86), p. 203. See also Seward (98), p. 240. 
Sewiird, loe. cit. 
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others the stems may branch.” Sporangia are faiiij' common, ami 
occasionally occur in organic connection with the leaf-bearing stem. 

Miss Sollas submitted several sporangia to a minute e-vaminuhon, 
and found that it was possible to dissolve out the spores by dilute 
hydrochloric acid. The spores, which arc tetrahedral and provided 
with two coats, a smooth intine and an exino covered^ witli 
iiTegular bosses, measure 0-08 mm. in diameter, being twice as 
large as the spores of any recent species of Lycopodium e.xammed by 
Miss Sollas. The stem is covered with an epidermis composed of 
long rectangular cells, and below this were found several luirrow 
tubular elements. In the leaves only a single layer of cells was 
detected, but Miss Sollas considers that the lamina was oiiginallv 
made up of several layers, while stomata, of which no tiuce was 
seen in the epidermal layer of the leaf, may have been present. 
Without quoting further from Miss Sollas’ paper, which should he 
consulted for a more complete account, I may add that 1 entirely 
share the conclusion anived at, that Ncmdiiii must be rcgardwl 
as a member of the Tycopodiaccse. This Hhoctic speeies differs in 
its much more slender habit and in the nan-ow form and smaller 
size of its loaves from the Inferior Oolite typo Lycopodites faleatus, 
L. & H.' 

V. 4015. PI. II. Pigs- 2 and 3. 

The fragment represented in Pig. 2 illustrates the sk-uder 
moss-like habit of the plant; Fig. 3 shows the single layer of 
epidermal colls. Under this number (V. 401-5) are included 
several slabs of rock covered with broken fragments of stems and 
leaves of Lycopodites Imceolaius. 

Near Eedland. FmenUd hj W. M. Wickex, Esip 

T. 3356. Figured by Buckman as Naiadita petiolnta, (iuavt. 
Joum. Geol. See. p. 415, fig. 4, 1860. The figure is not very 
accurate, and represents the plant much larger than natural size. 

bed, near Bristol. Jivodu; Coil. 

V. 3357, [Said to ho figured by Buckman, Quart. Journ. 
Geol. Sec. figs. 2-3, 1850.] Fragments like that shown in 
PI. II. Fig. 2. 

Hear Bristol. JL-odic Coll. 

Other speoimem : — Y. 1437, Y. 3394, Y. 3397. 


‘ littdley & Hutton (31), pi. Ixi. 
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Class FILICALES. 

Family BIPTEMDUSTiE. 

In my former volume on Jurassic plants tHs family-name was 
used to include such fossil genera as Dictyo 2 )hyllum^ FrotorMpis^ 
CUathropteris^ and others, as well as the four existing species of the 
genus Bipkris, an Indian and Malayan type, which have been 
placed in a separate family — Dipteridinse — on account of certain 
peculiarities which distinguish it from the true Polypodiacose.^ 

Genus OLATHROPTERIS, Brongniart, 

[Prodrome, p, 62, 1828.] 

This genus was instituted hy Brongniart in 1828 for a plant 
which he had previously" described from the Ehmtic rocks of 
Scania as FilmU^ meniscoides. The most striking characteristics 
are the pimiatifid fronds and the regular rectangular meshes 
formed by the finer veins in the lamina. The best known species 
of the genus is Clatliropieris platyphylla (Gopp.), of Ehsetic age, 
the same type which Brongniart described in 1825 as Filieites 
menmoules, Clathropteris fronds bear a close resemblance to those 
of FiGtyophylhmi, a genus which is abundantly represented in the 
Inferior Oolite fiora of Yorkshire, and is a prominent member of 
the Ehmtic floras of Scania and other regions. As I have 
elsewhere pointed out, the main distinction between the two 
genera consists in tlio more regular and rectangular form of the 
meshes, formed by the secondary and tertiary veins, in the lamina 
of Clathropterk> In all probability the two names have been 
applied to ferns that are generically identical, and it would 
probably he more in accordance with the facts of relationship if 
wo absorbed Chilmpteris into Bktyopliyllwm, It has, however, 
long been customary to make use of both generic names, and as- 
a matter of convenience we may in this instance retain the 
generic designation ClaFhroptefu, 


^ For im account of the Dipteridma*, see Seward. & Bale (01) ; see aist^ 
Seward (08“). 

" Broijgmart (25), p. 207, pi. xi. 
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Clatliropteris platypliylla (GiJppci't). 

[Oattuugcn foss. Pfianz. p. 154, pis. xviii.-xix. 1841.] 

(PI. III. Kg. 2.) 

OMh'f>plei-in imnheoldes, Brongniart, Hist. vi'g. loss. pi. i-xxxiv. 

Ju^nmes eadnneicfolim, Berger, Yersteiii. San, 1st. Culmrgcr Gegeml. 
p. 20, pL iv. %. 2. ^ , 

Camptopteris Mimisterlamt, Sternberg, Floi*. Vonvelt, p. 168, 
pi. xxxiii, %. 9. , ••• * ., 

G. platijphyJla, Goppert, Gait. foss. Pflariz. p. 1*54, pis. xvin.-xix. 

Clathropteris platyphylla, Brongniart, TabloiUi, p. 82. 

C, phityphylla^ Schenk, Foss. Flor. Grenz. p. 81, pis. 

(7. platypiyllii, Schimper, Trait, pal. veg. vol. i. p. 630, pi. xlii. 
figs. 1-3. 

G, pJatyphyUa-, Saporta, Plant. Juras.s. Paleont. Franc;, [u.], vol. i, 
p. 333, pis. xxxvi.-xl. 

G, veticulata, Heer, Foss. Flor. Helvet. p. 73, pi. xxy. figs. 4-0. 

a. platyphjUa, Nathorst, Floran \id Hogiiiius, pp. 15, 48, pi. ii. 

fj. pUtyphylla, Natliorst, Fioruii vicl p. 41, pi. v. fig. C> ; ]fi. vn. 
fig. 2. 

G, platyphylJa, Zoillcr, Exameii Flor. loss. Tong-King, p. 16, pi. x. 
figs. 12-13; pi. xii. fig. 5. 

C. platyphylla, Burtliolin, But. Tid. vol. xvili. p. 26, |(1. xi. figs. 1-3. 

G. plaiyphylh, 'NVooclward, Lias, p. 378, 

Cl platyphylh, Zeiller, Elements Paleobol. p. 116, ligs.^ 89-60. 

JDictyophylhun pjJftiyphyllHini Seward k> Dale^, Jfinl. Iran-, u. vsue 
vol. cxciv. p. 505. 

ClathropUriH phityphjlln, IMoliur, Bornholm^ Fh.-. Fe>r. p. 46. 
pi. iv. fig, 14. 

a platyphylhti Zeiller, Flor. fos.s. Tonkin (At]a«), pis. xwii.-xxxiv 


Froad palmato, pctiokte ; lamina deeply piiiiuitili 
of several palmately disposed biwl linear segment: 
concresoent at the base of the lamina. The segii 
liave a serrate edge, are traversed by a stout nu;di 
xvhioh numerous parallel veins are given oil at a 
the lateral veins arc connected by tovtiiiiy veins, sf 
to divide the sui-face of the lamina into more or lo; 
or polygonal areas, which arc occupied by a r.iticu: 
slender veins. 
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In liabit and venation tbe fronds resemble recent sxmeios of 
the Malayan and Indian genus Bipteris. 

Sori niiinorousj circular, composed of a small number of annulate 
sporangia. 

Tbe best figures of Clatlwopteris are those recently published in 
Zeillcr’s excellent Atlas of Tonkin plants ; ^ drawings of the sori 
and sporangia are given in Schenk’s work on the Ehaetic plants 
of Eranconia. 

¥. 3399. PL III. Pig. 2, 

A fi’aginent exhibiting the characteristic venation characters of 
(joppert’s widely distributed Ehoctic species. The torn piece of 
lamina is traversed by several secondary veins which spring from 
one of the main ribs of the frond, and these are connected by 
tertiary veins. 

Bristol. Brodie Coll. 


GTMXOSPEEM^. 

Goms CAEPOLITHES. 
Carpolithes, sp. 



Pig. 1. — Vcopolithes, sp. Y. 3400. Nat. size. 


Y. 3400. Text-fig. 1. 

Tliis specimen, repuesented natural size in the figure, may he 
the impression of a winged seed. It consists of a darker central 
region, with two broad and thin lateral expansions of lighter 
colour, which are probably membranous wings. The wings exhibit 
transverse ridges, which may be due to the contraction and 


^ Zeiiler (02), pis. xsvii.-xxxiv. 



ahattoaeite 


wriaklmg of their substance, a ^ 

mth the broadly winged seeds of the recent ivelu 
isolated genus of tropical Africa, and the only repro 
the Welwitschoidese, a subdivision of the G-nctales. 1 
is, however, too obscure to determine, and can only be , 
possibly a winged. Gymnospermous seed referable oi 
Coniferales or to the Gnetales. A seed of similar foi 
figured by Nathorst from the llhmtic of Scania as 
Zignoana^ Nath.^ 


V, 3359. A single speeimcn, wnicn pu 
imperfectly preserved coBe. It is iii‘AeQ(l with 
hesitation in 

Insect-bed, Binton, Warwickshire. 

INDETEBMIHABLE EilAaMENTS, 

[Eeferred l)jr Buclcman to the Augiosperm^i.] 

The list of plants “ from the Lower Lias ” given bj 
in his naner of 1850^ incMes three specimens 


See figures in Hooker ( 60 ), 
Hatliorst-{78-B6),' pL rxv. fl; 
Buckmau (f^O)* 
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V. 3401. Quart, Journ. Geol, Soc. vol. yi. 1850, p. 415, 
fig. 7. Mgiired by Buckman as Hippiir it esV^ The piiMisbecl 
drawing represents tbc specimen natural size (not twice natural 
size, as stated in Buckmaifs paper). Tbe fragment consists of 
a stout and apparently woody axis covered with long delicate 
liairs ; it bears a fairly close resemblance to certain scales or hairy 
bracts of Cycads that have been described in a fossil condition as 
Cycadohpu^ but it may be a portion of a root or rhizome. 

JBfodie CoU, 

Y. 3585, Quart. Journ. GeoL Soc. vol. vi. p. 416, fig. 8. 
Described by Buckman as a representative of the Dmbelliferss (?). 
The specimen, as shown in Buckman^s figure, represents a slender 
branched axis, but it is too small and imperfect to determine. 

Brodie Coll, 

Y. 3586. Quart. Journ. Geol. Soc. vol. vi. p. 417, fig. 9. 
This specimen has the form of a small leaf 8 mm. in length ; the 
lateral veins represented in Buckman’ s figure cannot be recognised. 
The fragment, w^hich w'as provisionally referred to the Ericaceae, is 
absolutely indeterminable. 


Brodie CoU, 
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IIL— LIASSIC SYSTEM. 


The shallow water in which the llhsetic sediaierits were 
deposited became gradually conTcrted into a deeper sea, on tlic 
floor of ’wrhich were accumulated the regular Liassie strata ol 
limestones and shales. Liassie rocks stretch across England from 
the mouth of the Tees to the coast of Dorset, and occur as 
isolated patches in Shropshire and aumberland; exposures of 
Liassie beds are met with also in Sutherlandshiro, in the west 
of Scotland, and on the Antrim coast. Tho strata belonging to 
this system which form the hold headland of Iluntcliif, near 
Salthurn, and tho cliffs of Eunswick Bay and of other parts of 
the Yorkshire coast, are essentially marine in origin. ^ Blocks of 
wood converted into Jet in the ‘jct-rock’ ol! the Lppoi' Lius, 
and fragments of silieified wood from a lower horizon, .serve^ as 
records of the vegetation that flourished on the land bonlcnng 
the Liassie sea. The Lower Lias strata of Dorsetshire (ixposed 
in the cliffs near Lyme Eegis are rich iu remains of murine lifr^ 
and from them have also been obtained the majoiity of British 
T.i-n.saiV. plants. It is a common occurrenw^ to find an nlnmdauce 
of land-plants entombed in marine sediments, and even iu strata 
that have hoou deposited in comparatively di'op water w e meet 
with traces of terrestrial forms. In a short acfoiiut ol dredging 
operations in the Eastern Pacific contributol to Natmr iu 18‘.i‘2,' 
Alexander Agassiz speaks of an immense amount of \-egeta!jle 
matter having been dredged fr'om doiiths of 1,500 fathoms ; there 
was hardly a haul without much water-logged wood uud inon; or 
less fr-esh twigs, seeds, fruits, etc., in all stages of deemupositiou. 
It is under similar conditions to these that most of the British 
Liassie plants have been preserved. The Lias strata are usually 


' Agassiz (02). 


LIASSIC SYSTEM. 


23 


conformable to tlie llhsotic/' and thus it is not always a simple 
matter to decide between Liassic and Rhsetie as tbe most 
approiniatc designation for plants obtained from strata between 
the rippoririost Keuper and the lowest members of the true 
Jurassic. For present purposes I have included under the term 
Elimtic tlie specimens obtained from the neighbourhood of Bristol, 
confining the designation Liassic to the Dorsetshire and Yorkshire 
plants. From a botanical point of view, there appear to be no 
very obvious differenecjs, as regards general composition, between 
Ehaetic and Liassic floras. 

In 1824“ De la Bochc published some Remarks on the Geology 
of the South Coast of Mnglaml, from Bridport JIarhoiir, Dorset, to 
Bahhaeomhe Bay, Devon, accompanied by a coast-section of the 
cliffs from Bridport to Sidmouth. He speaks of blocks of fossil 
wood from Lias limestones, and mentions the rare occurrence of 
* ferns ^ in the rocks near Lyme ; two specimens are figured from 
Buckland’s collection, both of which are portions of Otozamites 
fronds collected at Axminster in Dorsetshire. In a later volume 
the same autiior published a fuller account of the Dorsetshire 
coast-section ; in this memoir he figured a piece of knotted drift- 
wood and a fragment of a plant which is, no doubt, Fagiophyllmi 
peregrinum. 

The follovying species of Lias plants arc described in the Fossil 
Flora of Lindley & Hutton : — ® 

ArauvnrUt pfrtyrbw, L. k O'. = Baffiophiillnm peregnmmi (L. & H.). 

PI, Ixxxviii. ISH:’. Lyme Ilegis. 
kti'oh'iVdi'H doHffnfa, L. 6.-: 0. Incleternimahle, 

}’l. Ixxxix. lyme. 

OioydvriH abinsa^ L. k IL = (Hozamtes dhfusns (L. & H.). 

PL cxwiii. Ugs. 1-2. IHIM, Mom- 
hury, near Axnim-4('r, and Polden 
Hill, nt^ar BricliJi'ewuler, Somerset- 
shire. Tio' type— po( iijieu (tig. 1) is 
in the Oxford Musenm. 

Cavmlrmtca pijgaufia, L, k H, ~ Cgeadeoidea pygmaea, L. & II. 

Pi. exiiii. liVJue. 


1 Woodward, IL B, (03), p. 22. 
- Do hi Beeiie (21). 
liadley k Hutton (31-37). 


M 


LIASSIC SYSTEM. 


A detailed accoimt of the Lias of Yorkshire was published iu 
1876 by Tate & Blake ; ' they mention the following plants 

Driftwood from various localities and lioriizoiis. 

Tccopterisy sp., from the Ammmiitea anifidatua zone. 

AEQ;idsHitcsl^) liassici(MivoTQ.^Q A, BHchlctndi'/iOMQ* 

Jdaehjfliylhmi pereqrimim from the zones of A, annuhtn^ and A. .'^erpcrdhim, 
mttoniana | 

F. Zmdhyam ) 

GhordophyllUes cieatrkoms ^ ^ 

NullipofU^ ) 

These supposed Algae are too obscure to be determined, and 
cannot be accepted as trustworthy records of Liassic plants. 

The account given by Tate & Blake of the jet from the Upper 
Lias beds is referred to in the sequel. The two species of 
Conifers, Feuee Euttoniam and P. LmdUyam, were described 
and figured by Witham in his well-known book of 1833.® Much 
information as to the Liassic rocks of Yorkshire is giTon by 
Tox-Strangways ® in a Survey memoir published in 1892; the 
following classification is taken from that volume 


LIAS OF YOEKSniRE. 


Upper Lias. 


Lower Lias. J 


f StflatidushA ... 

Eoiie ol 

Amimititifsjirrenm 

Alum shale 

... ,,, 

A. vomtiuniiH, 

Jet shales 

... ..... ,, 

A. sct'pvnittms. 

^ Grey shales 

... .... . J5 

A. n,tnnlafHh. 

[ Ironstone scries ... 

... ■ ■ ... ^ 


1 Sandy series 

...■ . .... , 

A. 

^Tipper series with 
nodules 

Ironstone 

... ... ' ■ '*•' " 'jf.. . 

A. 

Lower series with 
jnarly bauds ... 

sandy and 

. . ... .. ■ ■ ■ ,,, „ 

A. Jiammui, 

A, m'miduH, 

A. (hajmiHH, 

A. Bftekh'mlU 


, . jj' 

A. i/UfJUhfiHH, 


.... ...9.?. 

A, phornrhlH, 


1 TatCf A' Blahc (76). 

® ’W'itham (33). 

3 Fox-Stra«gways (92). 
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llefcreneo must bo made also to Horace B. "Woodward’s 
important memoir on the Lias of England and Wales (Yorkshire 
excerpted). He gircs the following list of plants from Dorsetshire, 
Yorkshire, and other parts of England : — ^ 

]h'tu;JnjphjlI mu. solitarium^ Phill. 

Wiifwickshiro. (Lower Lias.) 

!'i(A‘hpphyllnm pcrerfrhmm^ Storiih. = Tmjlophylhmi pemjnmm (Sternh.). 
Dorsetsliin^, Oloucestei-vshire, and 
Yorksliire, (Xoiiesof A. Biicklandl, 

A. oxynofns, A. m'pentinusj) 

cmeeHtrUuts, Eieh. = yeadltes rectanguUrls, Brauns. 

This spoeifie name was proposed hy 
Rieliards lor a Lias specimen in the 
British Husoum, 

l\ 'miatujuhrh^ Brauns. = G. reofaugtilaris, Brauns, 

Dorsetshire. (Lower Lias.) 

GumckhifJm pggjmm^ L. & H. =: Cgcadeoldea pygincea^ L. & H. 

Dorsetslrire. (ijower Lias.) 

OtuzmnHes L. & H. = ? Oiozamites oUmus (L. & H.). 

Sonitn'setslure and Warwickshire. I have not seen any example of 
( Lo\ver Lias.) 0. acumlnatitH from English Liassie 

■ ■ ■■ heds.-, ■ ■ ... 

’<>. gyrwl^/s^ Phill, This species of Phillips is, I believe, 

frhmcosteishirc. (Zone of A, plan^ identical with Williamsonm peeten 
tjyhk,) (Phill.),® a t}pe not represented 

jimong Liassie Cycads. 

h. kll, = Otozamltcs ohkims ijj, 

Dovonshin', Dorsetshive, Bomerset- 
>}iiiv, (lloucestorshire, Warwick- 
uiul Yorkslurti. (Zones of 
wi. ph.tnoi'hU uud A. BHchlaudu) 

Pt 'Amhiuttx B/'rgcrK = Gtenoptaris cycadea, Brongn. 

I h )rs('tsh ire. (Lower Lias, ) 

l\ Lcekuibyi^ Bean. = CtempUrls eyeetdea, Brongn, 

Dorsetshire and Yorkshire. (Lower 
Lias.) 

Yufysla gr{fnlh% Carr. = Oycadeoidea graalUs {Oaxi.). 

Dorsofshire. 

PhUmptcrU pluiypliylla (Gdpp.). = Clathropterls platypkylU (Gopp,). 
cdoueestershire. { J.ower Lias.) (Deserihed under Elnetic plants in 

the present volume, p. 18.) 


i \Yoodward,H. B, (93). 
® Seward (00), p. 190. 
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ThhwfeldM rliomhuidall'i^ Ett. 


Lomatoptena jm'emls^ Kiin*. = 

■Warwickshire, (Zone of A* plan- 
orhis,) 

Maofotmmopteris mplcnioides^ Ett. 

Dorsetshire. (Lower Lias.) 

Faelujpterls^ sp. 

Dorsetshire. (Lower Lias.) 

JBquisetites Brodiei^ Buck. 

Gloucestershire and Worcestersliirc. 

(Lower Lias.) 

Cham liassk-a, Moore. 

Somersetshire. 

Chondritefi hollensis^ Q,uen. 

Somersetshire and Oxfordshire. (Zone 
of A. serpcntinm.) 
jPhpnatoderma Uasaicutn, Schlotli. 

Dorsetshire. (Lower Lias.) 

Fiicoids. 

Somersetshire, Gloucestershire, and 
K orthamptonshire. 

Tho majority of the Liassie plants have been ionnci in Dorsetshire 
and East Yorkshire, but, as noted in the above list, a few species 
arc recorded from other counties. The species oi (Jhara mentioned 
in Woodward’s list as of doubtful origin was recorded by * 

from Charterhouse ; he mentions a single ^ seed-vessel,’ but dot^s 
not publish a drawing. 

Eor the sake of convenience all the Liassie species are (Ic.'tdt with' 
together; they are arranged hotaTiically and not geogTaphiculi)'. 


I have not seen any spccirnous whiei* 
conform to the characters of tliosc 
genera. 

Eqaisefites Ilurnslerl. 

(Described under the Ehuitic plants. 

p. 12.) 

Mr. H. B. 'Woodward notes Unit tin; 
horizon is doulitfui. 


Valueless as records of Alga.*. 


Class THALLOPIIYTA. 

The Museum collection does not include any s]>ecimc‘ns timt uri 
wortliy of record as fossil Algm, In their work on the Lias ol llie 
Yorkshire Coast, Tate & Blake institute two munes iVir fossils 
which they regard as algce. Th<3 type-speidmens of their two 
‘species,’ CliordopliylUtes oimiricosus and ITulliporiteH 
which arc in the Jermyn Street Museum, should not, in my o] an ion, 
be included in any list of undoubted plants. The cast named. 


^ Moore (67), p. 638. 

- Tate & Blake (76), pp, 156, 233, ph xiv. (igs, 7, u. 
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fJhordoplujlUtes represents wliat appears to be a stem with irregular 
sniface ridges or wrinklings, and gives one the impression of 
a fragment of some soft plant which has undergone shrinkage. 

The other specimen, Niilliporites^ may be of animal origin, 
and cannot be assigned with confidence to the Algm. In the 
Whitby Museum there is another specimen of CliorclophjlMeR. 
identified by Tate and obtained from the Ammonites spinatus 
beds at Btaithes. 

The two species, Chondrites hollemis and Jdhymatoderim 
liassimm^ included in Woodward’s list, are not represented in 
the Museum collection ; the names were no doubt applied to 
specimens which belong to that large class of fossils assigned by 
some writers to Algm and by others attributed to animal agency.. 
They may bo regarded as valueless from a botanical point of 
view'. The doubtful origin of Moore’s Chara, already mentioned, 
prevents us accepting the record as trustworthy evidence of a 
Liassic species of Charophyta. 

Class EQTJISETALES. 

Genus EQUISETITES. 

? Equisetites Muensteri, Sternberg. 

Y. 2092. A. ])ortion of a crashed stem, possibly referable to- 
JEquketites Mimisteri, Sternb., but too indistinct to determine with 
confidence. 

Lyme Ilegis. Furehmedy 1889.. 

Class EILICALES. 

Genus THINSTFELDIA, Ettingshausen. 

[Akli. k.k. geoL lloidis. BL i. Abtli. 3, Ko. 3, p. 2, 1852.] 

Tills generic name was instituted by Ettingshausen for some- 
sptMnmens from the Lias of Steierdorf, and defined as follows : — 
Kami teretes vcl subalati. Folia disticha, alterna oppositave,. 
rhomb<.ddea, ovalia vel lanceolata vel lincaria, fiabellatim vel 
pinuathn venosa.” 
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In 1853 Andrac^ substituted Brongniart’s genus Facliypteris 
for TlimifelcUa, and spoke of Ettingsliausen’s type-species as 
Faehjpterk tlvinnfeliia. The genus Fachjpiens is defined by 
Brongniart as being cliaracterised by entire pinnules, wliieli are 
either -without yeins or provided with a single vein. In some 
large and well-preserved specimens figured by Zigno“ from Italian 
Jurassic rocks, which are no doubt gonerically identical with 
Facliypteris^ the pinnules are traversed by several divergent veins. 
Species of Facliypteris or Fichopteris, in which the ultimate 
segments possess spreading and forked veins, bear a marked 
resemblance to Tliinnfeldia ; it is probable that the two genera 
are very closely allied. In 1807 Schenk^' described examples 
of TldnnfeUm from Bhmtic beds of Franconia, and published 
drawings of the epidermal cells and stomata ; he placed the genus 
among the Cycads. The most satisfactory evidence so far adduced 
as to the S 3 "stematic position of Tliinnfddia lias been furnished hj 
EacihorskiMn his description and illustration of a specimen from 
the Jurassic rocks of Poland. Tliis author gives figures of a leafiet 
hearing the impressions of what appears to he u circular sorus 
showing the boundaries of individual sporangia. A specimen of 
the genus in the British Museum (Y. 5950) shows two rows of 
contiguous polygonal prominences, one i-ow on (uther side of the 
midrib, which agree in si;^c and shape with the sori of recent 
ferns ; hut until wo obtain sporangia we cannot speak with 
certainty as to the precise nature of the fertih? frond. 

In all probahility ThimfeMia is a fern, hut we ar(‘- unable, 
through lack of good fertile specimens, to determine its family 
position. The Ehsetie fronds from Scania described by IS^ntliorst 
as species of bis genus Ftihznmites^ no doubt belong to plants 
closely allied to Tliinnfeldia. Rome American Permian s]>eeiniens 
recently referred by Sellards'^ to a new genus Gkmpterk might, 
I think, be fairly included in TlmmfeMia, 


Antlrae (53), p. 43. 

Zigno (56), pis. xii., xin., xv. 
Schenk (67), p. 105, pL xxvii. 
liaeihoiBki (94), pi. xx. Hgs. 1 
Xathorst (78), pis. xii. etc. 
Bollards (00), pi. xxxix. 
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There i>s considerable confusion in regard to the terminology 
a>pplicd to various Ehcetic and Jurassic fronds, or portions of 
fronds, -whicli bear a dose resemblance to Ettingsbauson’s 
Thmnfeldia rhomloidalk^ the type- species of the genus. The two 
best known and widely distributed species of this geniivS are 
T. rltonihoidalis^ with wdiich may be included several forms 
designated by authors as distinct species, and T, odontoiyteroide^ 
(Morr.). The latter type, originally described by Morris in 
Strzelecki^s book on jSTcw South Wales as Fecopteris odon- 
topteroides^'^ is characteristic of Ehmtic rocks in South America, 
South Africa, and Australia. The examination of several 
specimens of this species from the Stormberg beds of tbe Cape 
has convinced me that the distinction between Morris’s species 
and Ettingsliauseii’s European species is not always well defined. 
There is, moreover, a striking agreement between some of the 
specimens described by j^Tathorst from the Eh^etic of Scania as 
species of FtUozmnites'^ and tlie southern species of Thinnfeldia, 
I have no doubt that FtUozmnites and Tldnnfeldia represent closely? 
allied genera, which, indeed, may not be generically distinct. 
Another designation that has been employed in the determination 
of fronds identical in liabit with Thinnfeldia is LomatopUru. This- 
name was instituted by Schimper for a plant previously described 
by Kuit as Odoniopterm (?) jurensis^^ and by ftuenstedt as JSFeu- 
repier k Imhata. In 18G1 Zigno instituted the term Cycadopteris 
for certain Italian specimens which were afterwards included by 
Schiinper under his genus Lomatopteris. Saporta,’''" Zeiller,® and 
others havt^ retained both Lomatopteris and Cycadopietds in 
addition to Thinnfeldia, and the feature noticed by these authors as. 
distinctive of Cycadopicris is the presence of a thicker border in 
tbc lamina of the nltiinate segments. This characteristic margin is 
wall shown in the Dorsetshire specimens represented on Plate TV. ; 
it is not formed by the ovcrfolding of the edge of the pinnule, 
but is simply a darker (cutieularised) border. The difficulty, 


1 Seward (03), p. 52. 

- Xatborst (7S), 

3 Bchiinper (09), p. 472. 

^ Kixrr (45). 

® vSaporta (73), 

« Zeiiler (00), pp. 93, 98. 
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mdeed tlie impossibility, of distinguisliiiig betwecE specimens 
figured by different authors as species of TMnnfeldia^ Lom.citoi)tenB^ 
and Oycddopteris^ becomes apparent on a careful comparison of 
the published drawings. I am disposed to take the view that 
the better plan is to employ Ettingshaiisen’s generic name 
Thinnfeldia in a fairly comprehensiye sense, including in it 
JZigno’s Cycaclopteris and Schimper’s Lomato])teris, Such evidence 
as we possess points to a close relationship between the plants 
referred to these three genera, and I bedieve justifies their 
inclusion under one name. Until we know something of the 
reprodnetive organs we cannot expect to arrive at a. satisfactory 
conclusion as to the precise affinity of these various fossils, and 
we are unable, in the present state of our knowlcclge, to point to 
satisfactoiy distinguishing features of sufficient importance to 
serve as generic criteria. 

This is not the place to attempt a critical examination of the 
numerous Mesozoic fossils described as species of TMunfeUk, and 
until we know more about the reproductive organs of the plants 
which conform more or less closely to Ettiiigshauseii’s genus, there 
is little to be gained by discussing specific distinctions. Attention 
should, however, be called to a paper published in the Eulletiii of 
the Torrey Botanical Club (August, 1903) entitled The An nr i can 
Sjnom referred to Thinnfeldia} The author deals with, forms 
recorded by .Fontaine, .Hollick, Knowlton, Lesfjuereux, and 
Eewbeny. He comes to the conclusion that many of tljc species 
included by American writers under Thinnfeldia differ gem^rically 
from European forms obtained from lower gtxdogicul horizons. 
The Middle and Upper Cretaceous species he designates l>y a now 
name, FrotophyUockdas, It is undoubtedly trin.^ that the term 
Thhmfeldia has been used in too wide a sense, including ])lant- 
fragments which afford no evidence of dose relationshi]). ^fr. Ikniy 
draws attention to the fact that the later Mosozoii.* forms from 
American rocks referred to Thinnfcfdia do not closf*ly conform 
to the typical species recorded from Jurassic and inimtit' strata. 
Tie states that a careful comparison of tlm fossils from (h’ctacoous 
rocks with the Imng material available at the Hew York Botanical 
Garden, has “ thoroughly eondneenr’ him that all tlie l^Iiddle and 
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late Cretaceous species sliould be included in tlio coniferous family 
Taxace®.” He adds — They may perhaps form a link between 
the Poclocarpese and the Taxem, and while they are unmistakably 
3’elated to Phjllodadus^ their extremely large size compared with 
the existing members of that genus and other minor differences, 
such as potiolate forms and the general absence of crenate margins, 
make it desirable to refer them to a new genus, which, while 
indicating their proper relationship, shall keep them distinct from 
the small-leaved species.” I maintain that this conclusion is not 
supported by satisfactory evidence. Before accepting the above 
statement it is important that we should inquire into the nature of 
the evidence on which it is based. My view is that the use of the 
generic name Frotojoliyllocladus is a rotrogi’ade step w^hich should be 
strongly deprecated. Palaeobotanical literature contains too many 
designations characterised by the prefix ‘ Proto- ’ W'hich cannot be 
defended by evidence which is likely to be accepted by critical 
systematists. Mr. Berry constantly uses the word ‘leaf’ in speaking 
of the fossil specimens and in his references to recent species of 
Phyllocladus^ thus ignoring the fact that the assimilating organs of 
the !New Zealand Conifer are branches (phylloclades), while the 
true leaves assume the form of small inconspicuous scales. Any 
facts that can be adduced bearing on tlie past bistory of so isolated 
a type as the IN'ew Zealand genus Fhjllocladus would be particularly 
welcome ; but to describe the American Cretaceous fossils as repre- 
sentatives or near relations of that genus can tend only to increase 
the distrust on the part of botanists of palmobotanical records. 
Wo know nothing of the reproductive organs of the Cretaceous 
plants referred to Brotoy^Jiyllocladus, nor, so far as I am aware, have 
we any justification for assuming that the superficial resemhlance 
of the apparent leaf-fragments to the phylloclades of Fliyllocladits 
amounts to morphological identity. 

Tliinnfeldia rhomboidalis, Ettingshausen. 

[Al)h. k.k. geol. Itoieks. Bd, h Abth. 3, No. 3, p. 2, p]. i. figs. 4-7, 1852.] 
(PL lY. Figs. 1-3.) 

isi,*). OiJoidhjjtM'i'is JnrmMs, Kuit, Beit. foss. I’lor. Jura YTirttemliergs, 
1>- 1>L ii. fig. 1. 

iHo'i. Thoittfeldia Thomhoiddkj Ettingshausen, Ahh, k.k. geol. Eeichs. 
Bd. i. Ahth. 3, No. 3, p. 2, pi. i. figs. 4-7. 
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1856. Cyeadoptens Brmmuma^ Zigno, Flor, fosp. Oolit. y(»I. i. ]>. 155, 

. : pis, s\i.“-xvii. 

C. hetcrophylla^ ibid. pi. xviii. 

1858. ? Odonto 2 :>tenii jiiremis^ Qiienstedt, Ber Jura, p. 800, pi. xtix. ii.a*. 0. 

1867. Thimifeklia fhomholdaliSi Sclieiilc, Foss. Flor. Greiiz. p. 110, pi. xvii.. 
%s. 1-8. 

T, decmrens, ibid, p. 114, pi. xxvi. figs. 1-5. 

T. ohtusdj ibid. p. 115, pi. xxvi, tigs. 0~8. 

1869. Lomatojoteris juremis^ Soliiiiiper, Trait, pal. v6g. vol. i. }). 172. 

TMmifeldia dmirrens, 

T, rhomhoidaliff, 

1873. Cyeadopterh Brmmnma^ Saporta, Pal. Franc;, vol. i. ]>. •121, ])1. liw. 
bg. 5 ; pi. Ivii. figs. 3-4 ; pi. Iviii. %s. 1-5. 

Thinnfeldia rhomhoidctUa^ ibid. p. 343, pi. xliii. 

Lomatopteris jimnsls^ ibid. pi. Iv, bgs. 1-4. 

? Thhinfeldia incisai ibid, p, 348, pis. xl., xHi. 

1880. Of. LomMopterh Uasim^ Moriere, Bull. Sor*. Linn. Xormandit?, 
vol. iv. [3], p. 361, pi. iv. 

Pnehypteris {Tldnnfeldiu) ci‘. deeum-HS^ Sdunik, and rhomhtAdaVia^ 
Ett., Xathorst, Ofver. k. Vet.-Akad. Fbrb. 1880, p. 84. 

1888. Of. Thinnfeldia hmcifoUaj Szajnoclm, Sit/.b. k. Akad. Wiss, Wien* 
vol. xcviii. Abtli. 1, p. 13, Li. figs. 4-7- 

1893. Lomatopterh jarenm. Woodward, Lias, p, 378. 

1894. Thinnfeldm rhomholdaliii, Buciborski, Flor. Kopuliia, pi. xix* 

figs. ■9-15. -■ 

1903. T, rhomhoidalis, Seward, Foss. Flor. Cape Colony, p. 57, pL viii. lig. L 

Frond pniinate or bipinnatc ; in tlic larger examples pinnate 
leaves sliow a tendency in the lohing of the segments to assume^ 
a hipinnate habit. Eaehis stont, bearing alternutely (Iispos(-d 
segments attached laterally. Pinmiles leatluay, varying con- 
siderably in size and sha|Ki ; those near the base of a frond may b(‘ 
short and more or less ovate in form, while others are linear and 
reach a length of rather more tlum 3 cm. ; apiet's of pinimk^s 
bluntly rounded, upper margin of the lamina curves downwards 
towards the rachis, lower margin deeurrent : midrib well marked 
in the longer segments, but in the smaller ones it di(‘s out 
a short distance from the base or (Text-fig. 2) is entirely 
absent; secondary dichotomonsly branched veins spring from the 
midrib at a very oblique angle. 

Ettingshausen defined Ms species TUnnfeUia rhombokhlu, 
founded on material from the Lias of Steierdorf, as folloxvs : — 

“Th. ramis elongatis, , subalatis, stiiatis, foliis coriaceis, rigid is, 
rhomboideis vel ovalibus, obtusis v. acutis, 12-20 nnu. icmgis, 
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5-12 mm. iatis, integerrimis, obliquis, basi coarctata et decurrenti 
sossilibus, approxiinatis, distiebis, fiabellatim, vcnosis, iiervivS 
tennibiis, subrectis ; simplicibiis Tel dichotoaiis, Biarginem Tersiis 
divergentibiis.’' 

The specimens from the Lower Lias of Dorsetshire, as repre- 
sented in PI. lY. Pigs. 1-3, exhibit a considerable range in regard 
to the size and form of the ultimate segments. The specimen 
hgnrcd by Kurr as Odoniopteris juremis may perhaps be specifically 
identical with the English form ; if we imagine the marginal 
undulations of the pinnules shown in PL lY. Fig. 3 extended 
into distinct lobes, we should have a frond like that figured by 
Kurr. Although it is not unlikely that the dificrence between 
Odontopteris Juremis as figured by Kurr and the English speci- 
mens does not amount to specific difierence, I prefer to adopt 
Ettingshausen’s specific designation rhomhoidalis^ as the specimens 
he figures are more nearly identical in form with those from Lyme 
Eegis. The examjples of TlimnfeUia figured by Schenk from the 
Ehmtic of Franconia as decurrens and T. ohtusa differ in so 
slight a degree from T, rhomhoidalis that we may regard them 
as constituting one type. Zignoks Italian examples referred by 
him to Cycadopteris Braimiana can hardly be specifically dis- 
tinguished from Thmifeldia rliomloidalis. 

The typo of plant represented by the fronds classed under 
T. rhomhoidalLS had an extended geographical range during the 
Ehcetic and Lower Jurassic periods. It is hopeless to attempt to 
define within narrow limits the specific types of TliinnfeMia fronds ; 
we find numerous fragments of leaves in various parts of the world 
exhibiting a close resemblance with one another and differing in 
what may fairly consider unimportant details. The range of 
Thinnfeldia extended into the southern hemisphere, where the 
species T, odontopteroides is particularly abundant, in South African 
Ehsetic beds, in Australia and South America ; ^ in India “ also 
a form has been found which may he identical with the European 
type, T. rhomhoidalis. I^athorst, in his interesting notes on 
fossil plants in British museums, noted the very close agreement 


^ Soims-Laubach & SteiumaaE (99), pi. xiv. fig. 2. 
- Feistinantel (77), pis. xxxix. and xlvi. 
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bet-ween the Ljme Eegis leaves and those descriDed by bebenk ana 
Ettingshaiisen from Central Europe. The specimens from Australia 

to I'hinnfddia fahata and GUidienm 
closclv allied to 2\ rliomhidalu. 


referred by Tenison-Woods ^ 

Umata probably represent forms 

52,751^. Pl:IY. Eig 1. 

A fairly complete frond, 12*5 cm. long; the 
crowded, broadly linear segments, showing trace 
lower part of the lamina and oblique secondary 
of the pinnules show a dark border which sug; 
of the lamina, but a microscopical exaniiiiation c 
affords no evidence of a revo^te edge. The 
of the frond is well preserved ; the entire h 
passes gradually through a lateral lamina with 
distinct linear segments. 

Lyme Eegis. 


Fig. 2 . — TMnnfeUld rhomboUMis^ Ett. No. Y. 10,874. x !|. 

52,672. PL lY. Pigs. 2, 2^?. 

The apical portion of a frond of which the pinnules (Fig. 2a) 
show very well preserved, dichotomoiisly "branched, secondary veins, 
passing obliquely into a midrib, Tlie <Iurk border of the sogimmis 
is clearly marked, and the surface of the lamina shows mimerom 


Lyme Eegis, 


1 Temsou-^Yoo^lB {S',]). 



CTEXOrTEHIS. 


32,751. PL IV. Fig, 3. 

The specimen, of whicli a portion is represented in tlxe figure, 
is 15 cm. in lengfch. The longer segments roach a length of 3 cm. ; 
the lamina of some of them has a slightly lohed margin.^ The 
upper edge of the pinnule bends sharply downwards at the base, 
forming a deep sinus, while the lower margin of the lamina is 
docuiTent on the raehis. 

Lyme Eegis. Fiirehased, 1874. 

40,674. Text-fig. 2 (one and a half times nat. size). In this 
smaller frond there is no midrib in the pinnules, the branched 
veins spreading from the base of each pinnule. 

Lyme Kegis. Furehasedy 1859. 

Y, 17. A specimen 10 cm. long, with a petiole 1*7 cm. in length, 
terminating in a slightly swollen base. 

Lyme Eegis. Fitrchasedy 1881. 

Other ^peeimem 35,046, 38,350, 38,351, 52,510, 52,858. 

Lyme Eegis. Furclimedy 1856-76. 


PLAiSTTA INCEEIVE SEDIS. 


Genus CTENOPTERIS, Saporta, MS. Erongniart. 

[Baporta, Pal. FrauQ. vol. i. p. 351, 1873.] 

In my former volume® on Jurassic plants I adopted FTathorst^s 
generic name FlihrMiites for the Inferior Oolite species originally 
named by Zigno Odontopteru Lechenhyiy and afterwards referred 
by Leckenby to the genus Oknis and by FTathorst to FtUozamltes. 
The designation Cfemzamites of FTathorst was added as a sub- 
genoric title for bipinnate, as distinct from pinnate, fronds of the 
Ftihznmites type. 

It is a matter of secondary importance whether we adopt the 
names FtUozamites or Ctenozamites of ISfathorst, or revert to 
the older genus Ctenopteris. Professor Zeillor, in his admirable 
Elements de Faleohotaniyue, makes use of Ctenopterky and it may 


^ Compare Zigno (50), pis. xvii.-xviii. 
Seward (00), p. 237.' 
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tend to gi’eater uniformity in nomenclature il‘ we give precedence 
to this genus. The generic name Cteyioptens was first used by 
Saporta, at the suggestion of Brongniart, for a Jurassic s2)ccies, 
CtempUfU mjmdea\ it is defined as follows: — “Frons pinnata 
vcl hi-tripinnatii, pinnm elongato-lineares pinnati-partitm basi 
exappehcliculatoe, pinnulm basi tota adnat^e docurrentes inter 
se liberm versus apicem pinnarum plus minusve confiuentes, nervi 
omnes costa exorientes simj)lices furcati(][uc divergentes, nervo 
medio nullo, nervulis mediis dense quandoque fasciculatis ; friicti- 
ignotad’ 

Ctenopteris cycadea (Brongn.). 

[Hist. veg*. foss. p. 3S7, pi. cxxix. 2-:-?, 1S2S.] 

(PL III. Figs. L l^^-') 

1S28. Filkiten cycadea^ Broug’uiait, Hist. veg*. loss. p. 387, ]4. cxxix,. 
figs. 2-3. 

1832. Odontopteris ^ycaden^ Bergor, V<^rstcit]. Ciol)urg Ot;g. p. 23, pi. iii. 
figs. 2-3. 

0. Beryeri, Goppert, Syst. 111. toss. p. 211». 

1869. (Jyeadopteris Bcryeriy Seliiiiiper, I’riiit. pul, veg. vol. 1, p. 187. 

1873. Ctenopteris eyeadea, Saportu, T*ii], FruiK;. vul. i, p. 337), pi. \1, 
figs, 2-5; pi. xli. figs. 1-2. 

1880, C. eycadea^ Hathorst, OlVers, k. Vet. Akud. Ki'irh. ISnO. p. 17. 

1884. Fiilozamites Beryeri, Ifichards, Synopsis Foss, (.h'cud, p. 2. 

1887. Ctenozamiies cycadea, Schenk, Fos.^, Plluiiz. Aliioui.^kitlr, p. 7, 
pis. iii.-iv., vi.-ix, 

Ctenopteris djeadea, Saportu, Pal. Fruin;. voi. iv. pi. |\vi. 

Tiilozmnites Bergeri, Woodward, Lius, p. 378. 

1900. Ctenopteris cycadea, Zeillcr, Elements Puleobof. p. HH, tig. 77). 

Frond bipinnate ; pinnse attached to the hiuad rachis at an acute 
angle, hearing broad, linear, entire pinnules; -pinnules slightly 
falcate, entire, attached to the axis of the pinna by the whole of 
base ; no midrib, the lamina of the ultimate segments traversed 
by several slightly divergent and dichotomoasly branched \eim. 

The Inferior Oolite species, previously described as PfilozamlieH 
( Ctem%G;miies) Zeelenhji^ bears a close resemblance to VinmpUrk 


Leckenhy (64), pL x. fig. L 
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ej/eadea. Portions of a large frond recently figured by Zeiller from 
tlie Illiajtic of Tonkin as Ctenopteris Barraini^ Zeill.,^ represent 
another example of the genus. 

40,674. PL III. Figs. 1, la. 

Part of a bipinnate frond ; a broad and flattened rachis gives 
off pinnate branches bearing ultimate segments attached by the 
whole of the base and traversed by several forked and slightly 
spreading veins. The pinnules are approximately 1*8 cm. long 
and 8 mm. broad, 

LymeEegis. Purchased, 1859 . 

Class CYCADOPHYTA. 

This class-designation recently proposed by ISTathorsh^ serves 
a useful purpose, and forms a welcome addition to botanical 
nomenclature. In a great number of cases we are without the 
means of referring fossil Cycadean fronds either to the Bennettitese 
or to the Cycadaccce, the chief diflerence between the two sections 
being afforded by the morphological characters of the reproductive 
organs. It is, therefore, a convenience to make use of a designation 
which includes both the true Cycads and the extinct Eennettitaceae. 

Genus CYCADITES, Sternberg. 

[Flor. Vonvelt, iv. p. xxxii, 1S25.] , 

Cycadites rectaixgularis, Brauns. 

[PabcoiitogT. Bd. ix. p. 56, pL xiv. fig. 1, 1862.] 

(PL lY, Figs. 4, 4a; PL II. Fig. 1 ; Text-flg. 3.) 

1832. CycffdUes pccfh?atHS, Berger, Verstoin. Coburg, p. 23, pL iii. tig. 4. 

1802. 0. recUngnlaris, Brnirns, Pabvontogr. voL ix. p. 56, pi. xiv. fig. 1. 

1863. Cf. 0. rajmnhalensh^ Oldbani & Morris, Gondwaim Flor. pis. vii.-viii. 
CL 0. map Ha, ibid. 

1807. 0, redantjularis, Sebenk,' Flor. Grenz. p. 157, pL xxxv. fig. 11. 

1870. V. rectmifjHlarU, Schimper, Trait, pal. veg. vol. ii. p. 17S. 

0. pectumtus, ibid. p. 178. 


i Xeiller (02), pis. vi.-viii. 
- Xathorst (02), p. 3. 
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1875. C, reetangulariSf Saporta, Pal. Pran(^\ vol. n. p. fJ9, pi. Ixxxiii.. 
figvs. 1-4. 

Cf. 6\ ibid. p. 73, figs. 5~7. 

188^. 0. eoncentricus, llichards, Synopsis Foss. Cycad, p. 1. 

1893. C. eoncentricus, Woodward, Lias, p. 378. 

CJ. reotcmgtilaris, Vo\([, 

1895. C. rectangularis, Ligniur, Mem, Soe. Linn. Xormandio, vol, xviii. 
p. 27, pi. vii. fig'. 19. 

1902. Of. V, Sulafllnl, ^ioillov, Flor. foss. Toidvin. pi. xli. 

Frond pinnate ; racliis broad, bearing narrow linear and crowded 
pinnae ; pinnae attached laterally by a broad base, of uniform 
breadth, terminating in an acuminate tip, they may bt^ either at 
right angles to the axis of the frond or curved slightly upwards; 
the lamina is traversed by a well-defined midrib. 

The genus Cy mutes’^ is less abundantly represented in Mesoi^oic 
floras than the comparatively frequent use of the name implies. 
Sternberg’s generic name was formerly used as a gciiieral designation * 
of Cycadean fronds Avhich have since been separated into several 
distinct genera. Other leaves have been reft;rred iiieoi‘n;etly to 
Cycadites instead of to the genus BioonitoH', if, us occasionally 
happens in fossil as in recent Cycadean fronds, the lamina of the 
pinnoo has a revolute margin, an impression or cast pj’esc-nts an 
appearance suggestive of a midrib. Among existing 0 vends the 
species Encephalartos Ghellinchii, Lem.,- affords a gno<I example of 
a frond that might be easily mistaken for a Cyvudifcs if |)rf‘serve(l 
as a fossil. 

Cyeadites rectmyuhris has a fairly wide distiibiition in Ehietie 
and Lower Jurassic strata, and represents a typif'ul examphe of the 
genus. Unusually large and well-preserved Wealden specimens 
of Cycadites have been described from England and Portugal 
respectively as Cycadites Saportee, Sew.,'* and fenniseefa^. Sap. * ; 
in all probability these two specific names stand for oiu* species. 

52,666. PL lY. Figs. 4, 4^?. 

Part of a frond 20*5 cm. in length. The rachis is 1 cm. broad, 
and bears numerous linear pinnae, none of wliich are eomplett*;. 


1 Bolms-Laahacli (91), p. 80; Bewavd (95), p. 23. 

2 Seward (Q8'q. 

^ Seward (95), 29, pLs. hi., vi., vii5. 


OTOZAMITES. 


89 


the long'est is 5 cm. long and 2 mm, biwl. The frond is seen 
from bolowj so that the pinme are cut off abruptly by the edges 
of tlie rachis ; each pinna appears to be traversed by a single vein. 

Lyme Tlegis. . Furclmed, 1870. 

¥. 4076. Text-fig, 3. 

A spoeim(.ai 8 cm. in length, of which a portion is represented 
in tlie tlg’ure ; the pinnt^ are straighter and attached to the rachis 
at a wider angle than in tlie example shown in Fig. 4, PL lY. 

Lyme liegis. 



Fio. 3. — CyvaflUes rpMangularifi, Brauns. V. 4076. Nat. size. 

? Cycadites rectangixlaris. 

V, 9009. PL 11. Fig. 1, 

This frond was obtained at "Wansford, in llTorthaniptonshire, by 
€. 'W. Peach. The rachis has a length of 27 cm., and the pinnm, 
which are attached to the axis at right angles, have an average 
length of 4 cm. and a breadth of from 2 to 3 mm. In some of 
the piiime there appear’ to he indications of a midrib, but the 
preservation is not sufficiently good to enable one to state con- 
hdently that the frond is a true Cycadites. 

Wansford. 

(ieniis OTOZAMITES, Braun. 

[lirmui, ia JlunskT, Beit. Peteefact. Ileft vi. p. 36, 1843.] 

Otozamites obtusus (Liadley & Hutton). 

[Foss. Flor. pi. cxxviii. 1834.] 

(PL I. Figs. 1, 8, 5.) 

‘‘Fossil Fm'n,” Be la Beclie, Trans, GeoL Soc. voL i. [2], p. 43^ 
pi. vii. ISg's. 2-3. , ^ ■ 

1825. FUirUes JMu’l, Brongniart, Aim. 8cL nat. voL iv. ]>. 422, pi. xix. 
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1825. F. Baeldaudi, Brongniart, ibid. pi. xix. fig. 3. 

1828. Zamitcs Bechei^ Brongniart, l^rodrome, p. 94. 

Z. Biichlandi, 

1834 , Otf}pterk oMum, Bindley & Hntton^ Fobs. Flor. pi. exxviii. 

1836. Odontopteris otopteris^ Goppert, Fosb. Farm. 211. 

1838. Cyclopteris obtim^ Sternberg, Flor. Yorwelt, vii. p. 133. 

Odontopteris Biichhndl^ ibid. p. 79. 

1842. Zamites Beehei^ Miqiiel, Monog. Oycad. p. 3S. 

1843. Goppert, Foss. Cycad. p. 43. 

Z. Biicklandif ibid. 

1845. Odontopteris otopteris, Unger, Synopsis, p. 51. 

Zamites Becheiy i\M. 152, 
ibid. p. 152. 

1847. Odontopteris otopteriSy Unger, Cblor. Prot. p. xxxvii. 

Zamites Becheit ibid, p, Ixii. 

Z, BtieMandi,iihidL. 

1848. Odontopteris otopieris^ Bronn, Ind. Pal. p. 838. 

Zamites Bechei, IZ71 , 

Z, Bitcklandi;,iyi&. p. 1377. 

1849. Otozamites ohtusm^ Brongniart, Taldean, p. 104. 

0, Beckeif ibid. 

0. Bueklandi, ibid. 

1850. Odontopteris otopfcns, Unger, Gen. spee. p. 89. 

Zamites Bechei, ibid, p, 2S?j, 

Z. Bncklandij ihid. p. 284:, 

1851. Otozamites ohtnsus, iMi([ueI, Over Rangs. loss. Cye. p. 210. 

0. Beehei, ibid. 

O, Bneklmidi, ibid. 

1854. JMleeozamia Bechei, Morris, Cat. Brit. Foss, p, 1.5. 

P, Bnckhndi, ibid. 

1856. Otozamites Bechet, Bornomami, Organ. Rost. T^oiroaikultl. p. 52. 

1870. 0. ohtusus, Scbimper, Trait, pal. veg. v<.»L ii. p. 171. 

0, Brongnlartijihid. 

1875. O. Brongniarti, Saporta, Pal. Franc. Vfd, ii. jd. riii. iig. 4. 

0. Rennorpiei, ibid. p. 143, pis. e.-ci. 

1884. 0, hrevifolius, var. Bncktandi^ Ricliards, 8Yin.»])sis, p. 0. 

0. Bechei, ibid. p. 7. 

1893. 0. ohkmis, ^V’oodward, Idas England and Wabis, p. 378. 

1901. Of. 0, Ameghiml, Knrtis, lias Piedra Phituda, p. U, pi, iii. ng. 0. 

Frond pinnate ; pinnse usually more or less falcate, oecusioiially 
straight, attached alternately to the upper face of tlio racliis, 
upper edge of the base is strongly aiin(‘uiato ; tlie uppaa.’ <‘(.lge of 
the lamina is either straight or, more usually, slightly <joncaTe, 
while the lower margin is more strongly convex, curving upwards 
somewhat abruptly to the blunt apex ; pinnrn oecasionaliy imbricate 
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(yoniig fronds). Veins divergent in the basal portion of the pinnse, 
e^xtending in an oblic^ne direction to the upper and lower edge of 
the lamina. 

OtoTMiniteB ohtimis, founded by Lindley & Hutton on a specimen 
from the Lias of Axminster, and now preserved in the Oxford 
Museum, forms one of several species of the genus which are so 
tdosely linkc‘d together that it is often impossible to recognise 
satisfactory distinguishing features. 

The type-specimen of Otozamites oUimis consists of a portion 
of a frond 8 era. long, with very clearly preserved x)inn£e. 

Otozmnites graiyliicus^ a characteristic Inferior Oolite species, 
represents a type of frond very similar in shape and in the form 
and venation of the pinnm to 0. oltiisus. Erom Jurassic rocks of 
France, Italy, and elsewhere, inimerous examples of Otozamites \ 2 ijsfQ 
been described which demonstrate the abundance of this generic 
type, and the impossibility of defining the limits of the various 
s])ecies. Attention has elsewhere been drawn to the futility of 
attempting to recognise specific distinctions in the slight variations 
in shape which are met with in the pinnm of Otozamites fronds, 
and, to avoid the danger of carrying artificial differences too far, 
I have suggested the use of tlie specific name obtums in a eom- 
])r(Iicnsivo sense. 

specimens of Otozamiin ohtimis from the Lias of England are 
fairly common; in addition to the well-preserved fronds in the 
lii’itish and Oxford Museums, examples are included in the 
fullections in the Jermyn Street Musenm and in the Museums 
of Ikitli, Bristol, and Cardiff. 

40,672. PL I. Fig. 1. 

An alnujst perfect frond 24 cm, long and 3- 1cm. broad at its 
widest part. The pinme are obtusely pointed, slightly falcate, 
and have a prominent lobe on the upj>er edge of the base. Veins 
■-preu<ling from tiie centre of the base, cutting the edges of the 
■|uruun obliquely. 

Aear Lyme Begis. Furchtml, 1859. 

[1155. PLI. Fig. 2. 

A sp(‘cimen from near Baireuth ; the figure represents a portion 
■ u\ a frond 20 cm. in length. This is undoubtedly the species 
ligiired by Selienk as Otopteris JBueMandi^ but it is probably not 
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specifically identical witlL the English species, Ol07j(hufet< ohfufiiot i 
the lower edge of the segments in the German type are more 
gradually curyed upwards to the apex, as contrasted with tlu^ more 
sudden bend near the tip of the English species ; the difference, 
however, is very slight, and whether identical or not tlu^ two forms 
belong to the same general type, Braun CoJL\ 

V. 22. PL I. Eigs. 3, 3rt. 

Two specimens, one the reverse of the other. The venation and 
aiiriculate bases (Eig. 3^?) of the pinnm are very clearly sIkjwii. 

Bridgewater, Somerset. Bureha^ed, 188L 

39,059. Pl.I. Eig. 0. 

A good example illustrating the gradual tapering in breadth 
towards the base of a frond ; probably not fully expanded. Some 
of the pinnm are clearly falcate, while others may be described as 
straight, 

Laugport, Somerset. Bmented by Mr, E. IV. BagehtL 

V. 3362. J?art of a frond 12cm. long; pinnm contiguous, 
similar to those of 39,059 (Fig. 5). 

Lower Lias, Worcestershire. Brad it? Cull. 

Y. 3456. Part of a leaf 4-2 cm. broad; ])innm eontiguuus. 

Lower Lias, Gloucest(U’shire. BmhiHiH Vfdl. 


Other specimens : — 47,045 (very im 
from Lyme), 52,668, 52,751. 


specimen, 30 cm, long, 
Parehased^ 1 800-7 1 . 


. CYCABEAK STEMS. 

The nomenclature and geiuuic separation of fossil Cyeu(l(‘an 
stems present considerable difficulties, in dtading with the 
enormous number of trunks discovered in recent yt^ai’s iu Jurassic 
and Cretaceous rocks of the United States^ ri‘oft‘ssiji* Lest( 0 * 'WaCil - 
has adopted tlio plan of using BiieklamPs generic name Vyvadeuidea 
in a wide sense, including species possessing tin? chai’a.(*t*‘rs of 
Carruthers^ Bennettites. In the monograph on Italiais (Jyoad 
stems by Capellini k Solms-Laubaeh ® Cycadeoidea is also employ(Hl 


1 Ward {95}, (00), (00’^). 

Ward (94), 

» Capellim k Sohn.‘‘-Limhaf;h (91). 
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in a similar cornprelieiisive sense, bat these antliors retain the 
designation BemietUtes for tlie species B, Gihonianus, as we possess 
a fairly complete knowledge of the morphology of its female repro- 
ductive organs. Since Carruthers’ BemietUtes was first described ^ 
several othca* examples of the same genus have been discovered" 
in a state of preservation that admits of minute investigation of 
the fertile shoots. There can be little doubt that the majority of 
Mesozoic Cycads belong to the section Bennettitales, and bore repro- 
ductive organs of the type represented by BemietUtes Gihonianus. 
In an earlier volume ^ 1 expressed the opinion that we should do- 
more wisely to restrict the generic name BemietUtes to stems 
bearing the bennettitean infiorescence; the lateral reproductive 
shoots are usually recognised without difficulty, and we may 
safely assume, in cases where special lateral branches are present^ 
that thcjy bore flowers similar to those of BemietUtes Gihonianus. 
There arc, however, various forms of trunks which present no- 
signs of lateral fertile shoots ; they bear a close resemblance to 
the common type of recent Oyeadean stem in being covered with 
a thick envelope or armour of persistent petiole-bases. 

Stems of this category have been described as species of Cycadeoidea^ 
Buclclandia, Yaiesia, and other genera. Lester Ward, in a paper 
dealing with A llevlsion of the genus Cgcadeoidea of BucUand,^ 
refers to the persistent character of the leaf -bases in Yatesia^ Fittonia, 
and Fhtglepis^ as a hurturo distinguishing them from Oyeadeoidea. 
This distinction is, however, hardly a valid one. The stem of 
Cyeadeokha^ using the term, in the sense in which it is employed 
by Ward and other authors, is covered with rbomboidal areas, 
sometimes exenvated by decay into hollow spaces bounded by 
a silicified mass of cluit'y ramenta, or presenting tlie appearance 
of fiat or convex areas ; these areas are the bases of petioles from 
which the rest of the frond has been cut olf by means of a definite 
absciss -layer. In Yatesia^ Fittonia^ and otber genera, the leaf -bases 
may be in some eases more prominent, but I am unable to recognise 


^ CuiTuthors (70). 

- For inuri; rceeiit descriptions of BennettUes, see Solins-Latibtuk (9P) ; Tiguier 
(94), (03); Scott (00), p. 44;); Coulter & Ckamberlain (01); Wieluud (99), (U9‘-^). 
^ Jsowiird (9;5), p. 134. 

Ward (94). 
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liny essential distinction l3etween these stems and those of Cijcadeoidea. 
\Ye cannot enter into a detailed consideration of the varioiis other 
generic terms applied to Cycadean stems, hut mention may he 
made of one recent addition by Lester 'Ward. He lias instituted 
the genus CyGadella} as a generic name for Cycadean steins especially 
cliaracterised by the abundance of the woolly or scaly ramenta 
which formed a thick covering over the greater part of the surface 
of the stem. It is, I think, doubtful whether this new term is 
really needed ; the extent to which the ramenta may be developed 
on the petioles and scale-leaves is hardly a character of generic 
rank, but in all probability the peculiarity of the steins referred to 
Cyoadella is an expression of certain external conditions which led 
to an unusual development of ramental scales. It is hopeless to 
attempt the separation of Cycadean steins into distinct genera if 
we take as our criteria such characters as the form of the leaf- 
bases and their degree of prominence, the relative length of the 
stem, and other characters of the same kind. The English trunks 
refeiTcd by Carruthers to Presl’s genus BurMandia and to the 
genus Yatesia are not distinguished by any striking or important 
features, and the same criticism may Ijo applic'd to other forms 
referred to distinct genera. 

Among existing Cycads there arc some, e g. s|iecies of Zamia^ 
which possess stems covered by a corky investment which shows 
no signs of persistent leaf-bases.- It is ])robable that, steins of this 
■type are also represented among fossil Cycads. 

The generic name Benniedtia^ was suggf.'sted for some .Imglish 
stems of Lower Greensand age in 1896, and I have more* recently 
made use of the same genus for certain South Aiiican stems 
which are probably Cj'cadean. 

Leaving out of account sucb stems as there? is reason for inclnding 
in the Cycads and which are without the covering of persistent 
petiole-bases, it would make for less artiiiciulity in our nomen- 
clature if we grouped under the generic dcsigriatitin ('yvadraidea all 
Cycadean trunks, whether bulbous or of tlie longxo' and nannwer 
form, which are covered with persistent ioaf-bas(>s, and which sliow 

* ^Uivil (00), ]h S92 ; 

^ >Sewurcl f06), pi. xiv. 1. 

3 Seward (00); (03), p. JJ4. 
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no trace of lateral reproductive slioots of the form characteristic 
of BemiettitM. The retention of Benyiettites for stems -wliicli bor(‘ 
reproductive shoots like those of Bennettites Gihsonianm and several 
more recently described species, serves to express the fact that we 
possess some knowledge of the taxonomic position of the plants 
within the class Cycadophyta. 

In an account of a, Gycadean stem from the Corallien of Tiio de 
Dives (Yendec), near TAiguillon sur Mer, M. Miche ' speaks of the 
generic term Cyeadeoklm as being applied to stems which probably 
belong to the Eomiettitem. This use of the name is, however, not 
in accordance with the plan now advocated. The designation 
CtjGadeokha may, I consider, be more advantageously applied to 
Gycadean stems, such as the specimen figured by Eliche, which 
exhibit no trace of the lateral fertile shoots characteristic of the 
true Bonnettitcaj. 

Genus CYCABEOIDEA, Buckland. 

[Proc. Geol. Soe. London, Yol. i. No. 8, pp. 80-81, 1827.] 

If used in the comprehensive sense suggested above, but to the 
exclusion of stems conforming to the genus Bennettites^ Cycadeoidea 
would include such genera as Yatesia, Biichlandici^ and several 
others which, so far us we know, difier from one another only in 
regard to unimportant vegetative features. 

Cycadeoidea (Yatesia) gracilis (Carr.). 

[Trans. Linn. Soe. yoI, xxvi. p. 689, pi. Iy. fig. 2, 1870.] 

1870. Yaieaia (frmxlis^ Carrutliers, Trans. Linn. Soe. vol. xxvi- p. 689,. 
pL iv. iig. 2. 

1874. E. (/racllisj Scliiinper, Trait, pal. veg. vol. iii. p. 555. 

1898. E, i/racflis, Woodward, Lias, p. 078. 

The following is Carruthers* original diagnosis of this species : — 
Stem cylindrical, very slender, covered with the permanent 
bases of the petioles, which are imbricated, subrhomhoidal, and 
terminated by a loxenge-shaped cicatrix.’* 


1 Fliche (01), p. 193. 
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The Jermyn Street Museum collection includes u portion of 
the hark — consisting chiefly of well-preserved leaf-bases — of 
a Cycadean stem from Lyme Eegis (No, 6397), which is probably 
specifically identical with the specimens in the British Museum. 

¥. 4077. Type - specimen of Carruthers (Trans. Linn. Soc. 
vol. xxvi. pL Iv. fig. 2). The drawing given by Carruthers 
represents the specimen about one-half the natural size. The 
fossil, which is 27 cm. long and 4 5 cm. broad, consists of an 
imperfectly preserved stem pax'tially covered with persistent bases 
of fronds. These pctiole-bascs terminate in a fiat and well-defined 
absciss -surface, approximately 7 mm. to 1 cm. in hreadtli. There 
is no indication of any alternation of larger and smaller leaf- bases 
such as characterises the stems of most species of the genus Cyeas* 

A somewhat indistinct circular projection on the stem is described 
by Carruthers as the sear of an axillary organ ; this may perhaps 
mark the position of a lateral branch ; a less distinct but similar 
projection occurs near the base of the specimen. 

Lyme Eegis. llidon/ 7inhioivn, 

52,751. A stem 42 cm. long, hut imperfectly preserved. In 
the lower part the persistent leaf-bases are crowded over the 
surface, while in the upper portion they are seen in side-view 
cur\ing upwards from the edge of the central axis, which has 
a breadth of Loom. Towards the lower end of the fossil some * 
of the petiole-hasGs show a clean-cut termination or ab.sciss-surface, 
about 8 mm. in diameter, 

Lyme Eegis. Fiirehasnl, 1 874. 

52,751^5. A specimen 16 cm. in length, with an axis nearly 
3 cm. wide. 

Lyme Eegis. PuirhaHed, 1874. 

? Gycadeoidea Lind. & Ilutt. 

ISJ’jiK Cyeadmidea Lindley & llutioii, Foss. Flor, ])L 

1841, Zmnites pygmmiis^ Monia, Ann. Mag. vol. vii. p. 116. 

1843. Z, pygmmm^ Goppert, Foss. Oyead. ]>. 41. 

1847. Gymd&oiiea pggmm^ Unger, Chlor, Prut. p. ixv. 

JSlS. C, pggmmi^ Broun, Ind, Pal. p. 370. 

LS40. O.pggmmy Bronguiart, Tableau, p. 104. 

Eehmodlpea pygnmm^ Pomel, Vers. Ges, Beutseb. ]>. 1 7. 
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iS50. Pijmdmdea.pl/gmma, Unger, Gen. spec. p. 301, 

l.^r>4. C, pi/gmma, Morris, Brit. Foss. p. 7. 

1S70. Mantellm pygmma, Carriithers, Trans. Linn. Soc. voL xxvi. p. 703. 

(Ujeadeoidea pggmmct, Scliimper, Trait, pal. vcg. vol. ii. p. 188. 

1S93. Q. piftjmma, AVoodward, Lias, p. 378. 

KSIM. (L pggmcea, Ward, Proc, Biol. Soc. Washington, p. SO. 

The i=^pociiTieii on whicli Lindley & Hutton founded this species 
was “eoinmunicatod by Prof. Buckland, from the Lias at Lyme 
ll(‘gis.’’ The authors note its resemblance to a cone, but they 
refer to the irregularity of its figure and of the arrangement of the 
scars, to the presence of a lateral tubercle, and to the absence of 
seeds a,s facts indicative of its stem natnro. They add, When cut 
tlirougli from the apex to the base, nothing can ho seen except the 
bases of blunt scales, planted perpendicularly upon a thick and 
solid centre.” 

I have not been able to trace the onginal specimen, and the 
^luseum collection docs not include any Liassic stems that can be 
referred to the same type. So far as one may base an opinion 
on the drawing and the description, it would appear probable that 
Lindley & Hntton correctly assigned the specimen to the genus 
C(/m(leoidea, 

Class CONIFEEALE8. 

Genus PAGIOPHYLIilTM, Hcer. 

[Succ. Trab. Geol, Portugal, p. II, 1881.] 

TTie rescnihlaiice between the vegetative shoots usually referred 
to this provisional and non-committal genus and those of certain 
recent species of Armmria has led several authors to adopt the 
name Araucarites. It is indeed highly probable that some at least 
of the fossils placed in the genus Fagiojphjlhmi arc twigs of 
Araucarian trees; the abundance of petrified wood exhibiting 
the characteristic anatomical features of the Araucariese lends 
considerable weight to the inclusion of the Liassic and other species 
in the genus Amimrites. Until we find well-prcseiwed cones in 
organic iinion with the twigs, or succeed in ascertaining their 
anatomical structures, it is, however, safer to retain Hcer^s generic 
designation. The coniferous shoots usually assigned to the genir 
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Pagto])hjllum are characterised by their crowded falcate leaves 
projecting from the branches precisely as in Araucaria excelm. 
A species from the Lettenkohle of Germany figured by Schiitze ‘ as 
Pagio^hjllum FoeUerle% Stnr, hardly conforms to the recognisc-d 
characteristics of this germs. 

Pagiophylium peregrinum, (Lind. & Ilutt.). 

[Fossil Idem, pi. Ixxxviii.] 

(Plate Y.) 

1829. Plant,” Do la Beohe, Trans. GooL Soe. vol. ii. [2], p. 29, pi. iv. 

1833. Araueariteii perep'imis^ Lindloy ^ Hutton, Foss. Flora, pi. Ixxxviii. 
1838. A. pmyfriuus, Sternberg, Flor. Yorweit, Yii.-viii. p. 204. 

1845. A. per eg r inns ^ XJiig'er, Gen. spec. p. 202. 

Araucaria peregrina^ Kurr, Foss. Flor. Wiirt. p. 9, pi. i. tig. i. 

1847. Arancarites per egr mis, Unger, tJlilor. Prot. p. Ixxv. 

1848. Eiwn, Ind. PtJ. p. 91, 

1849. Braehyphyllum peregrimon, Brongniart, Tableau, ]j. 104-. 

Moreauia hitifolUi^ Pomol, Vers. Ges. doutsch. Naturtbrscli. und Irzte,, 

p. 21. 

1850. Arauearites peregrinus, Gdppert, Foss, C'onif. p. 236. 

Ciipressusi?) latifoUa, Buokman, Quart. Jouni. Geol. See. vol. vi. 

p. 415, iig. 5. 

Araucarltes pcregrimis, Unger, Gen. spec. p. 382. 

1854. A. per egr inns ^ Morris, Cat. Brit. Foss, p, 2. 

Cupressus lafifolia, ibid. p. 6. 

1858. Araucaria peregrina , Quenstedt, Der .Jura, ]>. 272, pi. xxxiv. !ig-. I- 9. 

1866. Gupressus latifoHus, Oarrutljors, Geol. Mag. voi. iii. p, 545. 

ArattmriaperegrinaA^i^i^r\).%iii}. 

1867. Araucariies peregriiiUy Moore, Quart. Jouni. Geol. So(!. |>, 501. 

1870. Tachyphyllum pnrgrinum, Schiniper, Trait. j>a!. veg. vul. ii. p. 250. 
1876. B. peregyinum, Tate Blake, Yorks. Lius, p. 233. 

1884. X\ peregrinum, Saporta, Plant. Jurass. vcd. iii. }). :183, pb. 

■ elxxm.-olxxvL .. 

1890. Fagiophyllnm peregrbmm, Zittel, llaiidbueb Palueont.}». 276, iig. 192. 

1892. Bachypliyllimperegrinim, Fox- Strung ways, 4 ur. ibuks, voL i. p. 130, 

1893. B. gieregrinum, tYoodw'ard, Lias of Fugland ami Mbdes, p, 378, 

1894. B. Uasinmn, Saporta, Flor. foss. Portugal, p, 7, pi. i. Hg. 17 ; [>1. ii. 

tig. 1. 

Bagiopliyllumperegnmm^ BartboHn, Bt)l, Tidssk. pi, v. 

1900. B. peregrinum, Mbird, U.S. Geol. Surv. p. 30S, pL xivi. 

1903. 1 B. peregrinnm, MoIIer, Bornbohns Foss. Flor. p. 32, pi. \. 
tigs. 14-»tr). 


^ Sebiltze (01), pL vi. tig. 1. 



PAGIOPHYJQLTO. 


Vegetative shoots monopodially branclied, bearing crowded, 
spirally disposed, fleshy leaves. The leaves vary in shape and 
position ; they are nsually broadly triangular, sometimes reaching 
a length of 5 mm., imbricate and fairly closely appressed to the 
stem. ; in some shoots they are more open in arrangement and more 
distinctly falcate. The back of the leaves bears a broad median 
keel, and the lamina is frequently characterised by numerous 
longitudinal striations or wrinklings; the apex of the leaf may 
be obtuse or acuminate. 

Flowers not known. 

Among the specimens included under this type one notices 
diflerences as regards the shape and disposition of the leaves which, 
however, are not of sufficient importance to justify the use of 
more than one speciflc name. 

The occurrence of leaves having different shapes on branches 
of the same tree is not an uncommon phenomenon among recent 
Conifei's, and there can be little doubt that too much weight has 
been attached to slight variations as regards leaf -form in the deter- 
mination of fossil coniferous twigs. Armoana^ perhaps, is more 
constant in the shape and disposition of its leaves than some 
other recent genera, but cases of heterophylly ^ are by no means 
unknown. 

It is probable that Pagiophyllum peregrinum represents the 
vegetative branches of an Araucarian tree. Lindley & Hutton 
recognised the resemblance of the Lias specimens from Lyme Eegis 
to Araucaria eoocelm, and adopted the generic name Araucaria % 
Unger, Kurr, Goppert, and some other authors have also used 
this generic name or Araucarites. A good drawing by Adolphe 
Brongniart of an English specimen from Lyme is published by 
Haporta in the third volume of his Plantes Jwrassiques ; 
Saporta notices a difference as regards habit between the fossil 
branches and those of recent Araucarias. It is true that the habit 
of branching, as shown in PI. Y. Fig. 4, and in the specimen 
figured by Saporta, is not quite the same as in Arauewria exceha^ 
but the recent species A. Irasiliemu agrees closely with the 
Liassic form as regards the disposition of the smaller branches. 


Siebold (70), pi. 140 ; Potoaie (99), p. 292, %. 295, 
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A specimen from Lyme Regis in tlie Jermyn Street Museum 
bearing tbe name Cupresntes liasims, Qnenst., is probably a 
fi’agment of Fagiophyllum peregrinmn. 

■ It is hardly possible to distinguish between P. peregrimim and 
various species^ described from, higher horizons in the Jurassic 
system. There can be little doubt that the Ar(mcaria-li\.Q 
branches indicate the abundance, during the greater part of the 
Jurassic era, of Coniferous trees in all probability nearly related 
to the modern Araucarias. 

38,349. PL Y.Lig. 1. 

This specimen illustrates a broader form of shoot with large 
fleshy and angular leaves, which have a somewhat more open and 
spreading arrangement than in most of the examples of this 
species. 

Lyme Eegis. Coll, 

52,665^. PLY. Pig. 2. 

Part of a branched specimen showing the falcate form and 
longitudinal ribbing of the leaves. 

Lyme Regis. I^iirchasedf 1870, 

35,044. PL Y. Pig. 3. (Pour times nat. size.) 

Portions of two leaves of a twig 6*5 cm. long, similar to the 
specimen shown in Pig. 2. The fleshy leaves are well preserved, 
showing a median keel and numerous small papilhe, which 
occasionally occur in regular longitudinal rows. 

Lyme Regis. Picrchafied, 1876, 

40,675. PL Y. Pigs. 4, ia, 

A larger specimen, 19 cm. long, illustrating the branehing habit. 
The enlarged leaf (Pig. 4.a) shows the median keel and irregular 
longitudinal ribbing. 

Lyme Regis. ‘ PurcliUBed^ 1859. 

¥. 9608. PL Y. Pig. 5, (Pour times nat. size.) 

An unbranched fragment 8 cm. long, bearing strongly wrinkled 
leaves. 

Lyme Regis. Purchased^ 1855, 


^ Cf. Saporta (84), pis. 178-188. 

h 
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8. elongata, Bronn, Ind. Pal. p. 1203. 

Fmites (?) elongatus, Brongniart, Tableau, p. 104. 

P. elongatusy Unger, Gen. spec. p. 361. 

P. elongatus, Goppert, Foss, Conif. p. 223. 

Strohilites ehngata^ Morris, Brit. Foss. p. 23. 

P. elongatus^ Carnithers, Geol, Mag. voL iii. p. 544, 
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52,665, PI. Y, Fig. 6. (Five times nat. size.) 

A piece of a branclied shoot, bearing ciwded imbricate leaves, 
■and differing sligbtl}?- in appearance from the form represented in 
Fig. 1 ; similar to 40,675 (PI. Y. Fig. 4). 

Lyme Eegis. Furchased, 1870. 

45. Prigured by Le la Beebe (Trans. Geol. Soe. vol. ii. [2], 
pi. iv. Bg. 7). A well-preserved fragment 6 cm. long and 8 mm. 
broad ; the leaves have broadly triangular apices and are slightly 
falcate. 

Lyme Eegis. Presented hj Sir PCenry T, Be la Beche, 1837. 

36,655. A branch with more spreading leaves than in 
Be la Beche’s specimen, and closely resembling the recent 
Araucaria exceha, E. Br. 

Lyme Eegis. Pureliasecl, 

52,6653. The large broad leaves, with a longitudinally wrinkled 
lamina, are well preserved. 

Lyme Eegis. Purchased^ 1870, 

62,680. Large branched specimens, illustrating on the same 
shoot the compact form like that represented in PL Y. Fig. 4, 
and in De la Beebe's figure, in addition to the more spreading 
and open arrangement of the leaves shown in Fig. 1, PL Y. 

Lyme Eegis. Pureliased, 1865. 

52,693. An unusually thick piece, 18 cm. long and 1*3 cm. 
broad ; leaves of the longer and more tapering form. 

Lj'me Eegis . Purchased^ 1873. 

Other speGimens:-^-!. 41, 35,045, 36,656, 36,657, 36,658, 
36,659, 40,676, 40,677 (good branched specimen), 40,679, 
62,857, 52,859. 

FI 41 presented hj CapL IT. G. Lyons, 1882; the others gnirclmsed, 
PLAKTA I17CEET^ SEBIS. 

\_Strohilites elongata, L. & H. (Foss, Flor. pi. Ixxxix. 1833).] 

StrohUites elongata, Liadley & Hutton, Foss. Flor, pi, Ixxxix. 
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The specimen from the Blue Lias of Lyme figured under the* 
above name by Lindley & Hutton presents the appearance of an 
imperfect and pcu'tially, destroyed, long and narrow cone with large 
imbricate scales. In the original description it is suggested that 
the cone may have been borne by Pagiophjlhm peregrmiim 
(L. & H.), but, as Carruthers^ says, it is impossible to determine 
the nature of the fossil from the published drawing. 

COHIBEEOHS WOOD. 

a. Oasts. 

The occurrence of driftwood in the Liassic rocks of the 
Dorsetshire coast has been mentioned by De la Beehe - and other 
authors.® The specimens occur in the form of casts, many of 
which present the appearance of petrified wood, hut unfortunately 
the internal structure has not been preserved, and microscopical 
examination is not possible. Several pieces of branches have been 
found which reach a length of three or four feet ; with the casts 
are often associated the shells of Ammonites, and these occasionally 
occur attached to the surface of the fossil wood.^ The branches 
may belong to the tree of which the smaller twigs are known 
as FagiophyUum pmgrimm^ but we lack the necessary daia for the 
determination of the leafless casts. 

Y. 334. Text-fig. 4. A branched specimen 4 feet 6 inches in 
length in association with JEgooeras planicostatmn^ Sow. 

Lyme Begis. Mutorg tmhiow7i. 

Other specimem from Lyme Regis and elsewhere : — ^Y . 171, small 
piece of wood from Whitby, Yorkshire. Y, 1073, a large branched 
specimen, 45 cm. in length, from Lyme Begis. Y, 4078, two large? 
pieces, one of which bears several branch-scars; Lyme. Y. 4079, 
Y. 4080, Lyme. 10,354, fragment from Charm outh, Dorsetshire 
[Mantell Coll. ). 11,235, fragment from Litchhorough, Northampton - 
shire {Mmiell Coll). 11,255, Charmouth {Mantell (MIL). 18,403, 


^ Camithers (66). 

» De la Beehe (24). 

3 Parkinson (11), p, 375 ; Woodward (93), p. 8. 

^ For a figure of a piece of Liassic driftwood (specimen No. 52,894) bearing 
shell of Mgoccras planimstatum, see Seward (08), p, 61, fig. 7. 
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Eoacle, IS^rthamptoEshire. 20,486, l^orthampton (partly con- 
Yerted into jet). 20,488, Kilsby tunnel. 20,492, Bugbrook. 
20,909, Braunston, FortliamptonsMre (this and preceding tbirteen 
specimens from Miss Bahefs Coll,'), 40,671, WMtby (partly 
conyerted into jet), {Bean Coll,), 62,623, WMtby. 62,626, 
Wbitby. 52,671, near Grantham. 62,842, 52,857, Chamiouth, 
Dorsetshire. 52,894, Lyme Eegis. 52,902, eight feet long ; Lyme 
Eegis, 

Petrifactions. 

(Plates TI.-~YIL 

Although a considerable amount of driftwood occurs in the 
Lower Lias beds near Lyme Eegis, it is practically valueless 
botanically, as the tissues have not been petrified. Prom the Lias 
of Yorkshire several specimens have been obtained in which the 
tissues are exceedingly well preserved. Tate & Blake ^ mention 
the occurrence of fossil wood at various horizons in the Yorkshire 
Lias, and Pox - Strangway s ** speaks of wrood in the zone of 
Ammonites capricornus^ A, mar gar itairnymA elsewhere. 

In his classic work on Stnietnre of Fossil 

Vegetables "Witham® describes and figures sections of silicified 
wood from Tipper Liassic beds near "Whitby, from material supplied 
by Mr. NicoL He recognises two species wdiieh he names Feme 
Lindleiana and Peum Bkitoniana, The wood referred to the former 
species is undoubtedly Araucarian; possibly P. Muttomana may 
also belong to the same type, but as it is not clear from Witliam’s 
account in what respect the two forms diifer from one another, 
I propose to retain only the specific designation Liudleimi(tj or 
rather Lindleii, Both names occur in WithanPs book, but the 
latter is selected as being more in accordance with our j)resent 
system of nomenclature. 


Tate k Blake (76), pp. 30, 64, 15;i 
Pox-Straarsvays (92), pamm, 
Witham (33). 
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In addition to tliese two forms of Peuce^ Witham gives drawings 
of otlier specimens of coniferous wood from tlie Wliitby Lias to 
wHch. lie does not apply specific names. In an important paper 
published in 1834, McoP notes the occurrence of three types of 
coniferous wood in the Whitby Lias, and recognises certain 
histological characters which demonstrate the Araucarian nature 
of such specimens. Mcol, like many subsequent writers, states 
that the wood of existing species of Araucaria is peculiar in the 
absence of annual rings. This statement, though partially true, 
is by no means entirely correct, as distinct annual rings do occur 
in some modern Araucarias. The same author correctly describes 
the contiguous arrangement and polygonal form of the bordered 
pits as an Araucarian characteristic. 

My examination of numerous sections of wood from the 
neighbourhood of Whitby and Staithes in the Museum collection 
has enabled me to recognise two well-marked types, one of which 
is an undoubted Araucarian type, while the other may be included 
in Groppert’s comprehensive genus Oufremnoxylon. It is probable 
that more than two species are represented, but the material 
available is hardly sufficient to warrant the institution of additional 
specific terms. 

Genus AEAUCARIOXYLOKT, Kraus. 

[Scliimpcr, Trait, pal. veg. voL ii. p. 380, 1872.] 

This generic designation was formerly made use of in the 
descriptions of wood from Palseojzoic as well as from Mesozoic 
and Tertiary rocks; but as the Palaeozoic specimens are in many 
cases known to belong to Cordaites and other genera which differ 
in important features irom true Conifers, it is better to restrict the 
name Araiicarioxijlon to fossil wood which we believe to belong 
to trees closely allied to existing members of the Araucaiiese, 
In thus limiting the use of Araucarioxylon I am following the 
example of Knowlton,^ Zeiller,^ Scott/ and other authors.® 


1 Kicol (34). 

2 Knowlton (89), (90). 

3 Zeiller (00), p. 280. 
^ Scott (99), (02). 

5 Penhallow (00). , 
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Araucarioxylon Lindleii (Witliam). 

[Internal Struct. Foss. Yeg. p. 58, pL ix. tigs. 1-5 ; pL xv. figs. 1-3.] 
(Plate YI. ; PL ¥11. Figs. 2, S, 5 

1833. J^eiice Lindleiam, Wiihem, Int. Struct, Foss. Yeg. p. 5vS, pL ix. 
figs. 1-6 ; pi. XV. figs. 1-3. 

1845. P. Unger, Synopsis, p. 207. 

1847. P. Unger, Chlor. protog. p. 35. 

1848. P. Zindleyana, Bronn, Ind. Pal, p. 951. 

1849. P. Lindleyana, Brongniart, Tableau, p. 106. 

1850. F, Lindleyana, Ungei*, Gen. spec. foss. p. 370. 

Finites Lindleyamis, Goppert, Foss. Conif. p. 217, 

1864. Fence Lindleyana, Morris, Brit. Foss. p. 17. 

1866, Finites Lindleyamis, Carrutliers, Geol. Mag. voi. iii. p. 545. 

1876. Fence Lindleyana, Tate & Blake, Lias, pp. 233, 474. 

1882. P, Lindleyana, Etheridge, Quart. Joum. Geol. Soc. vol. xxxviii., Proc. 
p. 140. 

Annual rings distinct. YYood homogeneous, composed of tracheids 
healing 1-3 rows of bordered pits on their radial walls ; the pits 
usually occur in two contiguous rows, alternately disposed and 
polygonal in shape; occasionally three 3'ows of pits occur, ami some 
of the tracheids possess a single row (PI. YII. Fig, a). Medullary 
rays distinct in transverse section of the wood, composed of narrow, 
radially elongated cells, with single pits in their walls ; the rays 
vary in depth from a single row to more than twelve rows of 
parenchymatous cells. In a tangential section of the wood the 
rays occur as long and nan'ow groups one cell in breadth ; 
occasionally a ray is seen to be two cells in breadth. Pitli 
composed of comparatively large polygonal cells, passing into 
a fairly distinct perimedullary zone of smaller and darker cells 
(PL YI. Fig. 3). 

51,484. PL YI. Figs. 1, 3, and 4 ; PL YII, Fig. 3. 

A large transverse section, 8*5 X d’5 cm,, cut from the same 
piece of wood as that which afi'orded the setjtion figured by 
lYitham in his pL ix. fig. 1. The pith, which is impcu’lectly 
preserved and occupies an exeentric position, consists mainly of 
fairly large polygonal cells (PL YI. Fig. 3), passing into a. peri- 
medullary zone of smaller cells. Groups of darker elements in 
the pith region may represent sclerous nests, hut the prescu’vation 
is not sufficiently good to enable: one to distinguish between dark 
cell-contents and thickened membranes. 
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Tlie wood abuts on tbe i^erimedullary zone in tlie form, of 
-bluntly terminated wedges. The annual rings are very distinct 
(PL VI. Fig, 1) ; those on one side of the pith vary in width from 
1 to 2 mm., wMle on the other side they reach a breadth of 
3*5 mm. : this feature bears an interesting resemblance to the 
inequalities frequently seen in the wood of recent trees which are 
due to the more vigorous development pf tissue on that side of 
the stem exposed to the more favourable quarter. In one part of 
the section there appears to be an indication of a double annual 
ring, represented by a narrow zone of smaller tracheids in the 
spring wood. The medullary rays are clearly seen in PL YI. 
Fig. 1 as dark bands, and in Fig, 5, PL YII. two rays are shown 
in surface-view ; they consist of radially elongated parenchymatous 
cells which occasionally exhibit small simple pits, and the cavities 
are often full of vacuolated brown contents. The rays vary in 
depth from one to fourteen rows of cells. 

The wood appears to be without resin^canals, but in one or two 
places there occurs a series of irregular cavities — as shown at r, 
Fig. 3, PL YII,, and in longitudinal section in Fig. 2, c, PL YI. — 
bounded by dark-brown parenchymatous cells with convex walls 
bulging into the oval or circular spaces. These spaces are not 
regular enough to be compared with the resin- canals of the 
Abietinese, and their occurrence is exceptional and local. In the 
portion of the stem represented in Fig. 3, PL YII., they occur in the 
spring wood ; in this interrupted series of spaces one is able to trace 
the development of the irregular cavities from patches of dark-brown 
cells, which gradually separate to form a space into which resin 
may have been secreted. Seen in longitudinal section (51,724, 
PL YI. Fig. 2), the cavities are bounded by one or two rows of 
short parenchymatous cells, and these short elements are in places 
separated from the tracheids by a row of long and narrow ceils. 
In all probability these spaces may be regarded as the resnlt of 
abnormal conditions, which have caused the formation of a resinous 
secretion. A. similar occurrence of abnormal secretory parenchyma 
is figured by Conwentz^ in the wood of Finites preserved in 
Baltic amber, 

Wliitby, Upper Lias. Bryson Colh 


^ Coiiwente (90), pis. 'vi.-viii. 
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51,724. PL YI. Fig. 2. 

A radial longitudinal section showing medullary rays and the 
patch of secretory tissue (r) seen in the transverse section repro- 
duced in Fig. 3, PL YII. The radial walls of the tracheids bear 
contiguous rows of bordered pits, as is seen more distinctly in 
Fig. 5. 

Whitby, Upper Lias. : ^ SistoryMnhmimi.. 

51,488. PL YIl.Fig. 5. 

Eadial longitudinal section showing very clearly the characteristic 
Araucarian form and disposition of the bordered pits. In some of 
the medullary rays seen in this section (not showm in the photo- 
graph) there occur small and simple pits. In one or two places 
long and naiTow parenchymatous cells occur at the limit of the 
autumn wood. Brynon Coll, 

51,484. PL YI, Fig. 4. 

Eadial longitudinal section showing the shape and vacuolated 
contents of the medullary-ray cells. Bryson ColL 

Other sectmis 51,437. A large transverse section G*5 X 5 cm. ; 
the pith, composed of largo poh'gonal cells, is partially preserved, 
as in 51,484 (PL YI. Fig. 3). Annual rings wadi defined and 
wide, reaching a breadth of 8 mm. Medullary rays distinct. 

Scarborough, Bryson ColL 

51,450. jS:o doubt cut from the same specimen as 51,486. 
Eadial longitudinal section; preservation poor, but contiguous 
rows of polygonal pits are seen here and there. 

Whitby, Upper Lias. Bryson ColL 

51,452. Eadial longitudinal section showing clearly marked 
annual rings. Medullary rays vary in depth from one to twelve or 
more rows. A row of long and narrow ceils occurs in one place 
next the spring tracheids at the limit of the autumn wood. 

Whitby. Bryson ColL 

51,473. Transverse section. In ail probability specifically 
identical with the preceding sections. 

Staithes, Upper Lias. Bryson ColL 

51,486. Tangential longitudinal seetion. Medullary rays usually 
one cell broad, but occasionally iwo cells wide ; the number of cells 
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in a ray varies from one to twenty. Probably a section of 
Araucarioxylon Lindleii. 

Wliitby, Upper Lias. Bryson ColL 

51,4B9. Transverse section. 

Whitby, Upper Lias. Bryson ColL 

51.490. Eadial longitudinal section; preservation very good. 
The pits are particularly well shown, usually occurring in two or 
three contiguous rows, but occasionally in four rows. Pits shown 
on the walls of some of the medullaiy-ray cells. 

Whitby. Bryson ColL 

51,697. Tangential longitudinal section, probably from the same 
specimen as 51,486. 

51,702. Badly preserved transverse section, probabty Araucari- 
oxylon Lmdleii. 

Upper Lias. Bryson ColL 

Araucarioxylon Lindleii (?). 

51,449. PL YII. Pig. 2. 

Transverse section characterised by the great breadth, if not by 
the absence, of annual rings. The tissue is crushed in places, 
hence the difficulty of stating definitely that rings of growth do 
not occur. Medullary rays comparatively broad and well marked. 
This wood bears a close resemblance to that which is associated 
with some of the specimens of jet described below. 

Whitby, Ux3per Lias, Bryson ColL 

51,487. A transverse section, no doubt identical with 51,449 
(PI. YII. Pig. 2). l!^o rings visible. 

Whitby. Bryson ColL 

51.491. Oblique tangential section, showing traces of contiguou& 
and polygonal pits on some of the tracheids. 

Whitby. Bryson Coll. 

51,494. A crushed transverse section. 

hTear Whitby, Bryson ColL 

51,647. Badly preserved transverse section. 

Btaithes, Upper Lias. Bryson ColL 

51,728. Eadial longitudinal section. 

Whitby. Bryson ColL 
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Genus CTJPEESSIHOXYLOlir, Goppert. 

[Foss. Conif. p. 196, 18o0.] 

As Knowlton points out, tMs generic name has been used in 
u comprehensive sense ; he remarks — ^‘As our kno'svlcdge of the 
internal organization of living Conifers has been gradually worked 
out by Goppert, Kraus, Beust, and others, the fact has become 
more and more apparent that types founded upon these characters 
alone must be regarded in a measure as comprehensive.” ^ 

Schenk defines Cupressinoxylon as follows: — ^‘Annual rings 
distinct, narrow. Kesiniferous parenchyma abundant. Cells of 
the medullary rays thin-walied, with simple pits in their radial 
walls. Types included under this head : Ciipressacese, Podocarpese, 
Omninglimnid^ Taxodineae, Phyllocladiis, Daerydium^ Oinligo^ 
Baxegotheciy Ahm TTehiiana.^y^ 

In 1898 Mr. C. A. Barber ^ published a careful description of 
a tj^pe of Lower Greensand fossil wood from the Isle of Wight 
under the name Cuppressinoxyloi^ vecte-yise^ and discussed the value 
of the histological characters on which this and other genera have 
been founded. 

The material which I have described from the Lias of Whitby 
is too meagre to admit of a complete diagnc»sis, and it is with some 
hesitation that the generic name Chipresmioxyhn has been selected. 
One characteristic feature of this genus is the pr<;-S(‘oee of resin- 
cells among the tracheids, but I have not recognised in the few 
.available sections any certain indications of resiniferuns parenchyma. 

Cnpressinoxylon Barberi, sp. nov, 

(PL YILlrigs. I, 4, andO.) 

The sections referred to this species exhibit eciiaiii features 
which distinguish the wood from that of Anmvarwxglmi ; fur the 
sake of convenience I have designated this type C\ Jkrhcrl, after 
my friend Mr. 0. A. Barber, the author of a tho.i^ough and critical 


i Knowlton (89), p. 4;L 
® Schenk, in Zittei (90), p. 862. 
3 Barber (98). 
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paper on a species of Oupressinos&ylon from the Lower Greensand 
of the Isle of 'Wight. The chief characters may be summarised 
as follows:— Annual rings very distinct. Tracheids wider than 
those of Aramarioxylon LindUiL Medullary rays composed of 
long and narrow cellSj consisting occasionally of more than twenty 
cell-rows as seen in surfaco-Yiew. Bordered pits occur either in 
a single row (in which case they may be in contact or separate and 
irregularly arranged) or frequently in two rows; the pits of the 
adjacent rows are either alternate or on the same leYel. hTo resin- 
canals or resinifcrous tissue. 

51,498. PL YII. Pig. 1. 

Badial longitudinal section showing numerous narrow rings of 
growth. This slice was no doubt cut from the same specimen as 
51,495 and 51,496. The bordered pits often occur in a single 
row, either contiguous or separate, or frequently in two rows, 
the individual pits being placed alternately or opposite to one 
another. The pits are circular or oval, and not polygonal, and 
do not appear to exceed two rows on any one tracheid. 

Whitby, Upper Lias. Bryson ColL 

51,496. PLTII. Pig. 4. 

A transverse section 5 cm. in width, reproduced slightly less 
than natural sixe. Annual rings (PL YII. Pig. 6) clearly marked 
and narrow, more abrupt than in Armcarioxylon Lindlei% and 
characterised hy a less gradual decrease in the diameter of the 
spring tracheids as they pass into the narrow elements at the limit 
of the rings. Medullary rays narrow and less distinct than in 
the preceding species. 

Whitby, Upper Lias. Bryson ColL 

51,495. PL YII. Pig. 6. 

Similar to the section shown in Pig. 4 ; the autumn wood is. 
composed of a few very narrow tracheids, which are succeeded 
rather suddenly by much larger elements. 

Whitby, Upper Lias. Bryson ColL 

Other speemens : — S28. Transverse section; annual rings 
well defined, from 1 to 2 mm. broad. Structure precisely the same 
as in 51,495 and 51,496. 

Whitby. 


62 


JET. 


51, MT. Longitudinal radial section ; several deep medullary rays. 

61,497. Large and badly preserved transverse section, 

51.757. A transverse section of inferior preservation ; possibly 
referable to Cufremnoxylon Barhri. 

ITear Wliitby, Upper Lias. Bryson ColL 

COMEEEOUS WOOL OF DOUBTFUL POSITION. 

51,500. Tangential section, including a parenchymatous region 
in the neigbbourbood of a branch. 

Whitby. Bryson Coll, 

51,694. Transverse section, showing exceptionally narrow 
rings of growth; much crushed. 

Staithes. Bryson Coll 

51.758. Badly preserved radial section, labelled Fossil tree, 

Whitby, Tertiary.^’ Probably a piece of Liassic vrood. 

Bryson Coll 

JET. 

(Plate YIII. ; Text»figs. 5-7.) 

The name ‘jet’ is said to be derived from the river Gagas in 
Lycia, where the substance was obtained. The following passage 
from Pliny is of interest in reference to the origin of the term jet 
and as regards its supposed properties : — 

“ Gagates lapis nomen habet loci et aronis (jagis Lyciic. Aiunt 
ct in Leucolla expelli mari atque intra xii stadia coiligi. Mger 
cst, planus, pumicosus, levis, non multum a ligno differens, fragiiis, 
odore, si teratur, gravis. Fictilia ex co scripta non delcntur ; cum 
iiritur, odorem sulphureum reddit; mirumquo, accenditnr aqua, 
oleo restinguitur. Fugat serpentes ita recreatqiie volvte strangii- 
lationes. Deprendit sonticum morbum et virginitatem suffitus. 
Idem ex vino decoctus dentibus medetur striniisquo eeroe per- 
mixtus. Hoc dicuntur uti Magi in ea, quam vocant axinomantiam, 
et peniri negant, si eventurum sit quod aliquis optet,” ^ 


1 Pliny, Nat. Hist. Book xxxyi. 34, HI. 



Tlie occurrence of ornaments in barrows of tbe Bronze Age 
afiPords eTidence of tbe great antiquity of jet as a material used 
for decorative purposes. 

Mr. Fox-Strangways bas given an interesting account of tbe 
references to jet in ancient literature: be quotes from tbe rolls of 
Wbitby Abbey for 1394, and tbe following lines from C^dmon, wbo 
died about 670 or 680, and was buried in Wbitby Abbey : — 

Jeat stone, almost a gemm, tbe Lybians find, 

But fruitful Britain sends us wondrous kind ; 

’T is black and sbiny, smooth and ever light ; 

’T will draw up straws, if rubbed till hot and bright j 
Oyl makes it cold, but water gives it beat.’’ ^ 

Standing on tbe clifis above Whitby, on tbe Yorkshire coast, one 
frequently notices a line of breakers parallel to tbe coast which 
mark tbe position of a ledge of bard rock a short distance from tbe 
coastline. This is tbe jet-rock of tbe Upper Lias series from 
which tbe Whitby jet was obtained. Tbe jet-rock crops out at 
various localities in the neighbourhood of Whitby, and jet bas 
been worked in Eskdale, Barbydale, and in several of tbe other 
dales that intersect tbe moorlands of East Yorkshire.® In 
The Organic Remains of a Former Worlds published in 1811, 
Parkinson speaks of jet as Suocinum nigrum^ a term used by 
several ancient writers, and expresses the opinion that in some 
cases jet was originally wood, as shown by its fibrous texture,® 
In a work by Young, entitled A JTistorg of WUthj and 
Streoneshalh Ahhey^ jet is described as a substance which ^^may 
be X)ropeiiy classed with fossil wood, as it appears like wood in 
a high state of bituminization.” ^ Jet occurs in masses varying 
from -I to 1 inch in thickness and from 3 to 18 inches broad, 
occasionally reaching a length of 12 feet. Young also mentions 
the occixrrenee of specimens of jet containing a core of silicified 
wood. Similar specimens are described by Young & Bird, in their 
volume on the Yorkshire coast,® in which the jet itself forms 


i Fox-Stmngways (92), p, 455. 

- Pox-Straiigways, Beid, & Barrow (85), p. 18. 
^ Parkinson (11), p. 232. 

4 Young (17), p, 783. 

^ Young & Bird (22), p. 188. 
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a crust on tlie outside of a log of pyritised or silicified wood.. 
Witham speaks of jet as possessing a “ligneous structure/' and 
as exhibiting “concentric rings of fibrous tissue.” He was tlie 
first to giTO- a figure of a section of jet showing indications of 
a woody structure.^ 

An interesting paper on "Whitby jet and its manufacture, by 
Mr. J. A. Bow’er, was published in the Journal of the Society of 
Arts in 1873.^ This author deals at length with the histoiy of the 
working of jet, and briefly discusses its probable origin. He notes 
that most of the jet-workers regard it as haTing a ligneous origin. 
Bower does not consider that vegetable matter is essential for 
its production, and in support of this opinion he mentions the 
occurrence of bones and fish-scales which have been converted into 
jet. Jet, he says, has the appearance of a substance distilled from 
the rock, which has in some cases impregnated vegetable matter 
and animal substances, or has simply consolidated in fissures. On 
the whole he considers that the evidence supports the view that 
jet has been formed as a distillate from the jet-rock. 

Messrs. Tate & Blake have dealt with the origin of jet in their 
book on the Yorkshire Lias : they point out that the beds in which 
it occurs are highly charged with bitumen, and they consider that 
the jet owes its origin to “ the segregation of the bitumen in the 
intervals of the shales, which, allowing to a certain extent the access 
of air, has hardened into jet, a process which may undoubtedly bo 
now going on.” They go on to say, “ There seems to hc^ no reason 
whatever for connecting it with wood, beyond its having a remotely 
similar composition, though, of course, have throwm no light on 
the cause of the presence of the bitumen itself.” 

Jet is desexihed by Messrs. Fox-Strangways & Barrow, in the 
Geological Survey Memoir on the Coast between Whitby and 
Scarborough, as water-logged Coniferous wood “from ■which in 
a few rare cases all trace of structure has been remo^'cd.” ^ In 
a more recent work, Fox-Strangways points out that it is very 
certain that jet is derived from vegetable matter in some form or' 


^ Witliam (33), pp. 10, 50, pi. fig. 3. 
Bower (73). 

® Tate Blake (76), p, 179. 

^ Fox-Strangways Sc Barrow (82), p. 21. 
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other. He considers that it was not formed from plants which 
grew where the jet is found, as it does not occur in regular seams, 
hut ill isolated blocks. It is more probable, he adds, that jet was 
produced from trees which had been floated into their present 
position, buried in Lias mud, and subsequently converted into 
bitumen, “ which became diflused through the neighbouring shale 
or occupied cavities in them, where it is now found as jet, often 
occurring as psoudomorphs of organic remains.’’ ^ 

This brief historical review suffices to show that the balance of 
opinion is in favour of a vegetable origin for jet. Several writers, 
however, prefer to regard the masses of flattened jet, having the 
form and texture of wood, as pieces of stems or branches 
impregnated with a fluid bitumen, rather than as pieces of wood 
which have been directly converted into jet. With the exception 
of Witham, none of the authors who have discussed the origin of 
jet appear to have made a microscopical investigation of its 
structure. 

The result of an examination of several sections of Whitby jet 
in the British Museum collection leads me to express the opinion‘s 
that jet has been formed by the alteration of wood : the masses 
of wood with the form and structure of jet that were formerly 
extensively worked as the source of that material, probably 
represent portions of trees the tissues of which underwent certain 
chemical changes resulting in the partial or complete obliteration 
of the vegetable structure and in the substitution of jet for wood. 

In all pmbability Whitby jet has been produced in large 
measure by the alteration of wood of the Araucarian type. 
Undoubted Araiwarioxylon wood occurs in the Lias rocks in 
avssociation with the jet (Plate YI.), and the structure of the tissues 
met with in specimens like those shown in PI. YIII. Pigs. 1, 2, 4, 
and 6, appears to be of the same type. It is interesting to find 
that Knowlton speaks of jet found in the Eichmond Basin, Yirginia, 
as having been formed from Armcwrioxylon wood.® 

A section cut from a good sample of hard Whitby jet is of a rich 
sherry or golden yellow colour. Microscopical examination may 


^ Fox-Strangways (92), p. 455. 

“ Briefly stated in a note published in 1901 ; see Seward (01), p. 856, 
^ Knowlton, in Staler & Woodworth (97), p. 517. 
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reveal no definite structure in tlie homogeneous suhstance, or, more 
frequently, the matrix is seen to he traversed hy a numher of dark- 
hrown undulating, zigzag, or roughly parallel lines (PL YIII. 
Pigs. 5, 7) ; while in other sections the matrix exhibits a scries of 
faint vertical lines crossed here and there at right angles by short 
dark lines (PL YIIL Pig. 3). A transverse section of jet usually 
appears as represented in Pigs. 5 and 7, PL ; the contorted 

dark lines reveal no indication of their origin or meaning, and the 
rich yellow or orange matrix shows nothing more than an indistinct 
spotted appearance too faint to afford a clue as to its origin.^ 

It is interesting to find that a microphotograph of a section such 
as I have described reveals more distinct evidence of stiucture in 
the matrix, and brings to light more definite though indistinct 
traces of a fine net-like texture suggestive of compressed plant- 
tissue, than the section itself. A section cut parallel to the edge 
of a compressed mass of jet — that is, a tangential section exhibits 
a numher of slightly irregular vertical lines crossed at intervals 
by series of short dark patches (PL YIII. Pig. 3). ^ ^ This structure 
is obviously a faint representation of that of a coniferous stem, the 
vertical lines being the walls of the trachcids, while the darker 
patches mark the position of the medullary-ray cells. Pig, 4, 
Plate YIII. represents a specimen one edge of which is composed of 
pure jet having the structure seen in Pigs. 5 and 7 ; the rest of the 
sHce consists in part of mineral material, showing little or no 
trace of woody structure, with occasional patches of fairly well 
preserved petrified wood cut across transversely . 

Pigs. 1 and 2 represent portions of sections which are in part 
composed of jet and in part of silicified coniferous wood; the>sc 
preparations show the extension of the dark and appriiently 
structureless jet into the tissues of the wood, and in the wood 
itself one sees that the dark lines follow the course of the radial 
walls of the trachcids. Similarly, in Pig. 6 we have a pieco^ of 
coniferous wood in transverse section invaded by dark lines which 
clearly follow the course of the rows of trachcids and extend along 
their radial walls. Text-fig. 6 shows a small wood in 

transverse section of which the trachcids arc moie oi less lagged 
and disorganised, the tangential walls have partially broken down, 
while the radial walls are being replaced by a brown substances 
which forms conspicuous dark bands {a)* Identical dark bands are 



'?;eon in Text-fig. 7 formed along the imlial walls of the tracheids ; 
the rest of the section presents the same spotted appearance as that 
which characterises the yellow matrix of pare jet. The cavities 
■of the tracheids become filled with an orange-colotircd substance, 
and the outlines of their walls may be faintly traced in a micro- 
j)hotograph of a section of ordinary jet. 

The contorted appearance of the dark lines shown in a transverse 
section of jet points to contraction of the wood during its con- 
version into jet. I have no hesitation, then, in describing the dark 
lines seen in Tigs. 5 and 7, Pi, YIII. as having been formed by the 
production of a deep brown substance along the course of the radial 
walls of the tracheids, their wavy or zigzag form being due to 


Fio, 5. — Jet partially enclosing a core of stone consisting of an imperfectly 
preserved cast of a piece of wood. (AYhitby Miisenui.) 

•contraction. The mottled appearance of the lighter - colonred 
matrix is due to the persistence of faint traces or ‘ ghosts ’ of the 
membranes of wood- elements. The fiattened form of the large 
blocks of jet met with in the jet-rock is no doubt very largely 
■due to the compression of the wood in the process of its alteration 
into jet. It has been pointed out by more than one writer that 
specimens are not uncommon in which a thin layer of jet forms 
a crust over a core of stone. In specimens of this kind the thickness 
is considerably greater than in pieces of ordinary jet. 

Text-fig. 5 represents a diagrammatic sketch of an end-view 
of a specimen in the YHiithy MnsauPi, which consists for the most 




part of a central core of sandstone stowing in places distinct 
indications of concentric rings traversed tere and there by crystalline 
lines which mark the position of medullary rays. In this case the 
outer portion of the block of wood has been converted into jet, 
while the inner portion decayed and was replaced by some .sedi- 
mentary material which has partially retained the form of the 
original wood-structure. The replacement by the sedimentary 
material was not accompanied by the compression which 
characterised the conversion of the wood into jet, ^ hence the 
greater breadth of specimens such a.s that shown in iext-hg. o, 
as compared with those which consist wholly of jet. 

The Whitby Museum contains some specimens of jet in which 
Belenmites are partially embedded, clearly pointing to a soft 
condition of the substance in which the pointed end of a belemnito 
became firmly enclosed. There is no reason for supposing that in 
this case the jet was not formed from wood; it may indeed have 
been produced from animal matter, but on the other hand it is not 
improbable that the altered woody tissue may have been in a soft 
condition and in a state in which a hard substance may easily have" 
sunk into it. 

BESCEIPTIOlir or SPECIMENS. 

(AU the examples are from the Upper Lias of Whitby, and from 
the jBrysow Coll.') 

51,601. PI. VIII. Fig. 1. 

This section has been cut from a specimen consisting in part of 
normal jet of a deep shei-ry colour and exhibiting the characteristic 
structm-c like that shown in Figs. 5 and 7. A portion -of the 
specimen consists of fairly well preserved silicified coniterous wood- 
The importance of this section is the transition shown between the 
wood and the jet; at the junction between the two, as seen in th(^‘ 
photograph, the conversion of the wood into jet is .seen to take- 
place first between the radially disposed tracheids. Cf. Text- 
figs. 6 and 7 and Fig. 2, PI. VIII. This section and that 
numbered 51,451 were probably cut from the same specimen. 
51,639. PI. VIII. Fig. 2. 

A piece of silicified wood in transverse section showing %‘ery faint 
annual rings and suggesting an Araucarian species. Like the slice 
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represented in Fig. 1, this also shows the gradual encroachment 
of the jet along the rows of tracheids. In sections'* such as those 
shown in Figs. 1 and 2 it is not difficult to trace the dark lines and 
|)atches, clearly shown in the photographs as occurring‘’in the wood, 
into the wavy and contorted hands which are seen in the portions 
of the specimens already converted into jet. 

61,595. PL Till. Fig. 3. 

An obliquely tangential section of pure jet of a rich sherry 
colour. The medullary rays are shown as superposed rows of dark 
patches and in some places as more radially extended lines. Both 
tracheids and medullary -ray cells are represented by faint lines or 
darker patches, and afford a blurred and obscure reproduction of the 
actual wood. 

51,493. PL Till. Fig. 4. 

The section, slightly reduced in the photograph, is 4*5 cm. in 
length: it consists of bands and patches of ordinary jet inter- 
spersed with badly preserved silicified wood seen in transverse 
section. The jet presents the same appearance as that represented 
in Figs. 5 and 7. In many parts of the section the ];)assage from 
wood to jet is clearly shown. 

61,623. PL Till. Figs. 5 and 7. 

Sections cut from a piece of pure jet, which has a rich brown 
■colour in transmitted light. The lighter - coloured matrix is 
traversed by dark opaque bands exhibiting small zigzag contortions 
(Fig. 7) and large folds. The matrix between the bands resolves 
itself, under a high magnifying power, into a network of more or 
less rectangular spaces representing tracheids, the cavities of which 
ax'e bounded by very fine lines. Under a lower power the matrix 
appears to be without structure and homogeneous. The wood from 
which the jet has been formed is cut across transversely ; the dark 
bands probably mark the position of the medullary rays, and their 
junction can he readily traced in such specimens as those repre- 
sented in Figs. 1 and 2 ; the mottled appearance of the matrix, as 
shown in the photographs (Figs. 5 and, 7), is simply the faint 
remnant of the wood, 

61,448. PL Till. Fig. 6. 

A small piece of a specimen similar to that I'cpresented in Fig. 4, 
consisting of a dark patch of jet and portions of silioified wood in 


transverse section. The figured piece shows the beginning of thc^ 
formation of the dark bands (a) between the tracheids — possibly 
occupying the position of the medullary rays. The same specimen 
shows also that the dark bands in the jet arc parallel to the rows 
of tracheids (this is not seen in the photograph, but is readily 
recognised on a careful examination of the actual section). The 
Text-figs. 6 and 7 were drawn from this section. 



Fig. 0. — Timsyersc section of coniferous wood passing into jet. Highly 
magnified. 51,448. 

Other specimens: — 51 , 451 . This section and 51,639 were 
probably cut from the same specimen. The section consists of 
silicified coniferous wood containing patches of jet. Annual rings 
are faintly shown, as in 51,487. The jet shows several folded and 
contorted dark bands, as in Figs. 5 and 7, the general direction of- 
which is pai’allel to the rows of tracheids in the unaltered patches 
of wood. The portions converted into jet afford evidence, in the- 
^igzag course of the dark bands, of considerable contraction . 


51,593, 51,594. Pure jet similar to tliat sliown iu PL YIII. 
Pig. 3, but in this case the arrangement of tbe longer dark bands 
across tbe fainter vertical lines shows that tbe section has been cut 
in a radial longitudinal direction. 

51.596. Eadial longitudinal section of jet, but darker and less 
transparent than 51,593 and 51,594. 

51.597. Probably a tangential longitudinal section, similar to 
that shown in Pig, 3, PL YIII. 

51.598. Longitudinal radial section showing the tracheal walls 
as vertical lines crossed at right angles by rows of dark dots 
representing incdullary-ray cells. 



Fxo, 7. — Coniferous wood partly converted into jet. Highly magnified. 51,448. 

51.599, Transverse section like that reproduced in Text-fig. 7, 
hut darker. 

51.600. A good example of pure jet in transverse section ; the 
rich sherry - coloured matrix is traversed by parallel contorted 
bands, as in PL Ylli. Pig. 7, and shows traces of the tracheal 
walls as a faint network of fine lines. 

51,621. A small section of jet almost entirely without signs 
of structure. Under a high power it presents the appearance of 
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a finely and irregularly corrugated surface ; this is no doubt a faint 
reflection of the original structure of the wood as seen in transverse 
section. 

51.622. Dark transverse section of jot. Cf. 51,623 (Fig. 7, 
PL YIIL). 

51,782, A small piece of a longitudinal section of jet showing 
numerous fine dark lines indicating the walls of the tracheids. 

51,806. Probably a longitudinal tangential section ; the matrix 
is traversed by wavy dark bands of unequal thickness, 

52.623, Specimens of fossil wood and jet. 


OOLITIC SEEIES, 


73 


IV.-OOLITIC SERIES. 


The Jurassic system, excluding the Liassic series, may he 
■classified as follows : — 

Purheckian. 

* Portlandian. 

Kimeridgian. 

Corallian. 

Oxfordian. 

Bathonian. 

Bajocian* 

Wo are not at present concerned with the Purheckian and 
Portlandian fossils; the rest of the series includes several snh- 
divisions, the nomenclature of which varies to some extent in 
different parts of Britain. We may, however, adopt the following 
classification^ as convenient for reference in connection with the 
fossils dcscrihed in this volume. 


, Groupn or Stages. 

KlMElilDGIAX. 

COIULLXAN, 

OXFORDIAX, 

Bathoxiax 
•(Cfroat or Bath Oolite). 


Ba,tociax 
(Inferior Oolite), 


( 


Sub-Groups or Siih- Stages. 

Kimeridge Clay. 

Coral Eag. 

Coralline Oolite, 

CalcareouH Grit. 

Oxford Clay. 

Iveliaways Eock. 

Cornbrash. 

Bradford Clay and Forest Marble. 

Great or Bath Oolite, with Stonesfield Slate. 

Fuller’s Earth. 

Cheltenham Beds, Lincolnshire Limestones, and Colly- 
weston Slate. 

^Northampton Sands. 

Midford Sands (passage beds). 



OOLITIC SERIES. 


A complete classification of tlie Oolitic series should include the- 
Tarious local variations in the nature of the sediments to -which 
special names have been applied, For a more detailed list of the- 
subdivisions of the Oolitic rocks, as founded on the development of 
the series in different parts of the country, reference should be 
made to Mr, H. B. Woodward’s standard work on the Lower 
Oolitic rocks of Britain/ and to the memoir by the same author 
on the Middle and Upper Oolitic rocks of England (Yorkshire 
excepted).^ 

The British Museum collections include fossil plants from several 
of the above groups ; in most cases the specimens from any one 
area or sub-stage represent mere waifs and strays of the floras, but 
the Stonesfielcl Slate (Bathonian) has afforded a comparatively rich, 
collection. In the following pages I have arranged the species 
botanically, mentioning in each case the locality and horizon from 
which they have been obtained. The list of plants given in the 
concluding section serves to indicate the species described from the 
various sub-stages of the Oolitic rocks. 

The Geological Survey memoir on the Jurassic rocks of Britain 
(voL iv.) by Mr. H. B. Woodward® contains several references 
to the occurrence of plants in the Lower Oolitic rocks in other 
parts of England than Yorkshire. YoL vA of the series of 
Jurassic memoirs by the same author affords valuable information 
as to the plant-hearing rocks of the Middle and Upper Oolitic 
strata; the Yorkshire area is dealt writh in a separate volume by 
Mr, Eox-Strangways.® 

Several Oolitic plants are figured by Lindley & Hutton in their 
Fossil Flora these are given in the following list, writh the 
addition of the names employed for their species in the present 
volume. 


^ Woodward (94). 

2 Woodward (95). 

® Woodward (94). 

* Woodward (95), 

5 Fox-Straugways (92). 

® Liudioy & Hutton (31-37). 
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Finns 2 ')r'uncGraf L. & H. 

Pi. cxxxv. 1834, Kear Towcester. 

InfcTidi* Oolite, 

Zmnia peetlnafa^ Broiig’ii. 

PI. clxxii. 1835. >Stoue.sfield Slate. 

Typo - specimen in the Oxford 
Museum. 

Zamui irn'ina, L, & H. 

PI. clxxY. 1835. Stoiiesiicld Slate. 

Sphcnopteris cpsteoides, L. & H. 

PL clxxvif^. Stonesfield Slate. 

TdoniopUrls mttata, Brongii. 

PL clxxviJ. Stouesfleld Slate. 

CarpoUthes conica, L. & H. 

PL clxxxix. figs. 1, 2, 4. Coralline 
Oolite, Malton. Type - specimen 
(L. & H., fig. 4) in the Manchester 
Museum, No. 360. 

Cmpolithes Buchlandii L. &; II., ex 
Will. MS. 

PL clxxxix. figs. 3, 5. Coralline 
Oolite, Malton. [A specimen in the 
Manchester Museum, No. 361, may 
possibly he the original of lig. 5.] 

CarpoUthes, 

PL cxciii<aj, figs. 1-4. Stoneslield 
Slate. 

In addition to the plants included in the above list there arc- 
others described in more recent years, hut we possess no systematic 
account of Oolitic plants as a xvhole. Mr. Carruthers has added 
considerably to our knowledge of Jurassic plants by his numerons 
papers on Oolitic species from various localities, hut reference is 
made to the work of this author under the head of the species 
which he has described. 

In Damon’s Geology of Weymouth ^ we find a few references to- 
fossil plants from the Kimeridge Clay and other horizons. In 
Strahan’s Survey memoir allusiou is made to the so-called 
Eimendge coal, a highly bituminous shaly substance from which 
‘ coal-money ’ was formerly manufactured.® Bef erence should also 


^ Damon (84). 

^ Strahan (98) ; see also Buckland & De la Beche (36), and an article in 
the QentUmmi^s Magazine^ voL xxxviii. p. Ill, 1768. 


= Comtes 'primma (L. &II.). 

= WiUiamsonia pecten (PliilL). 

= W, pecten 
= Cphenopteris^ sp. a. 

= Teeniopterk rnttata, Brongn. 

= CarpoUthes comenSj L, & H. 

= CarpoUthes comms, L. & H. 

= CarpoUthes j sp,, and Araucarites, sp.. 
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be made to an address delivered by Hr. Etheridge to the Geological 
Society in 1882, in which several allusions are made to the 
occurrence of Oolitic plants.^ 

The microscopical investigation of oolitic grains from various 
-Jurassic rocks has raised a question of considerable botanical 
interest. "Wethered^ and other authors have demonstrated the 
presence in oolitic grains of narrow tubular elements, referred to 
the genus Girmnella, possibly representing the remains of Algae 
which have been instrumental in the production of this common 
lithological character. 

lOTEEIOE OOLITE (BAJOCIAN) PLANTS. 

In a paper On mm Sections in the Oolite District of Lincoln- 
shire^ Morris incidentally notes the common occurrence of the 
iQm Pecopteris polypodioides^ Brongn. Laceopteris polypoMoides)^ 
near Stamford; the same author refers also to the specimens of 
Pterophyllum from the famous Barnack quarries.'^ The abundance 
of Lacoopteris in the Collyweston quarries and elsewhere was 
pointed out by Boscawen, Ibbetson, & Morris in a note com- 
municated to the British Association at the Oxford meeting of 
1847.“^ Sharp^s papers on The Oolites of Northamptonshire"^ also 
-contain references to a few fossil plants from Kingsthorpe and 
■other places. Species of Inferior Oolite plants are mentioned by 
Professor Judd in his memoir on the Geology of Eutland.^^ 

GBEAT OOLITE (BATIIONIAN) PLANTS. 

The Stonesfield Slate is by far the most important sub-stage of 
the Oolitic series from a botanical standpoint, excluding tbe Inferior 
Oolite rocks of Yorkshire. The lowest xono of the Great Oolite 
series in Oxfordshire and Gloucestershire takes its name from 


^ Etheridge (82). 

Wethered (89), (90), (95); Harris (96); Seward f98), p. 124, (94^); 
Eothpletz (91). ^ 1 j \ / 

® Monis (53), p. 337. 

Boscawen, Ibbetson, & Morris (48). 

5 Sharp (70), pp. 361, 384 ; (73), pp, 274, 290, 295. 
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Stonesfield ia Oxfordsliire, where a fine-grained shelly sandstone 
lias been quarried for roofing- slates for many centuries. In his 
J^aUiral Sistory of Oxfordshire^ Plot ^ makes the following 
reference to the slates of Stonesfield : — ‘‘Eut before we take leave 
of materials for building, we must not forget that the houses are 
covered, for the most part in Oxfordshire not with tiles but 
flat-stone, whereof the lightest, and that which imbibes the water' 
least, is accounted the best. And such is that which they have 
at Stonesfield, where it is dug first in thick cakes, about llichaelmas 
time, or before, to lye all the Winter and receive the frosts, which 
make it cleave in the Spring following into thin slates, which, 
otherwise it would not do so kindly.” 

The fossil plants of the Stonesfield Slate have been found chiefly 
at Stonesfield, Sevenhampton Common, and Eyeford; they occur'' 
in a marine sediment rich in the remains of mammals, reptiles, 
insects, and molluscs. It has been suggested that the Stonesfield 
flora may represent the fragmentary relics of the vegetation of an 
islet in the Jurassic sea. The frequent occurrence of detached 
leaflets and the fragmentary condition of the plants may perhaps- 
be regarded as evidence in favour of the view that the area of 
deposition was a considerable distance from the land on which the- 
vegetation flourished ; or it may be that the land rose steeply from 
the water edge, and the branches, leaves, and seeds were thus 
exposed to rough usage by the rivers that swept them into the sea. 

In Euckland’s paper on the Ilegalosaurm or Great Lizard of 
StonesfieMf the plants are mentioned but not described." 
Brongniart, in his Prodrome^ speaks of the Stonesfield plants 
as being of rather later date than those from the Yorkshire coast, 
but he recognises the close agreement between the two floras.® 

In Murchison’s Outline of the Geology of the Neighlowhood 
of Cheltenham, published in 1834,^ no account of the plants is 
included; but in a new edition ‘^augmented and revised by 
James Euckman and H. E. Strickland,” ® the following species are 


^ Plot (1677). 

2 Buchland (24), p. 392. 

5 Brongniart (28), p. 197. 

< Murchison (34). 

^ Mxu'chison, Buckman, and, Strickland (45). 
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^ Brodie & Buckman (45), p. 223. 
2Hiin(57K 
® Horton (60). 


describocl, several of them being represented by rather crude and 
inaccurate drawings : — 


Bensonia ovata, Buclcman. 

Seveiilianipton Common. 

QyeaMteB ? 

PL i. fig. 3. Sevenhampton Common. 
'Carpolithm conimis^ L. & H. 

Pi. ii. figs. ba~d and f, 6. 
Sevenbampton and Eyeford quarries. 
Thuytes ciipressiformis, Sternb. 

Sevenhampton and Eyeford quarries. 
T. escpansus, Pliill. 

PI. i. fig. 6. Sevenbampton. 

Blnites (?) or other Coniferjs, two species. 

Sevenbampton Common. 

^aUmites {?). 

Sevenbampton and, Eyeford. 

LiUa lanceolataf Buck. 

PL ii. fig. 3. Eyeford. 

Na'mdea ohtitsa^ Buck. 

PL i. fig. 2. Sevenbampton. 

JSf, omta, Buck. 

PL ii. fig. 1. Sevenbampton. 
BfoeggcratUa (?). 

PL i. fig. 5. Eyeford. 

Btneklmidia acimimta. Buck. : 

PL ii. fig. 2. Sevenhampton. 

Balieites longifoUus, Buck. : 

PL i. fig. 1. Eyeford, 

FUieites (?). Two species. 

Eyeford. 
j\rusci ? 


? Fodozamites sioiicsfieMensts, sp, nov. 
Gienis JaUfoUa (Brongn.). 

CarpoUthes eonicus, L. & II. 


Thuites esipansii-s, Sternb. 
T. expansusj Sternb. 


I am unable to recognise the speeimens 
so described by Buckman. 


Fodozamites stonesjieldensis, sp. nov. 
Bphemzamites Belli, sp, nov. 
Fodozamites stoncsjleldensis, sp. nov. 
Ginkgo dlgitata (Brongn.). 

Baicra FMlllpsi, Nath, 

? Thinnfeldia speciosa, Ett. 


The specimens so described have not 
been identified. 


In a paper by Brodie & Buckman ^ published in the Journal of 
the Geological Society in 1845, tho Stonesfiold plants arc briefly 
noticed. The Tariable character of the Stonesfiold aeries is 
emphasised hy Hnll “ in the Survey memoir on the country near 
Cheltenham. Horton, ^ writing on the geology of the Stonosfield 
Slate in 1860, suggested that the rock may have been deposited in 
u lagoon bordered by marshes. 
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A more complete account of tlie Stonesfield fossils is given by 
Pliillips in bis Geology of Oxford and the Valley of the Thames, 
Jle speaks of the “ Stonesfield lagoon, full of fisbes and molluscs, 
]'ecciying witb every cyclonic storm drifted branches of cypresses 
and swarms of wind-wrecked insects . ^ As stated in tbe 

following list, several of tbe specimens figured by Phillips are now 
in tbe Oxford Museum. 

liahjmenites mmnlosus, Brongn. = ? Algites fnmfm (Brongn.). 
8tonesfield. Tj-pe-specimen, figured 
by Brongiiiart in the Hist. veg. foss. 

])1. iii. fig. 2, doubtfully identified 
with one in the Oxford Museum. 

Ogclopteris latifoUa, Pliill. = GinJego digitata (Brongn,). 

Eyeford. 

Glossopteris longifolkts^ Buck, = ? cf. ThmnfeUia speMosa^ Ett. 

Eyeford, 

Hymenoptena macropJiylla, Brongn. = cf. ThimifeUia speeiosa, Ett. 
Stonesfield. Brongniart’ s tjpe -speci- 
men (Hist. veg. foss. pi. Iviii. fig. 3) 
is in the Oxford Museum. 

Tecopteris approximately Phill. = Bplienopterls^ sp. h. 

Phillips, Diag. xxviii. fig. 2. Stones- 
fiekl. 

P. diversay Phill. = ? JSFageiopsts^ sp. 

Diag. xxviii. fig. 1. Stonesfield. 

Type-specimen (a very imperfect and 
obscure fragment) in the Oxford 
IMuseura. 

T\ incim^ Phill. = Sphenopteris, sp. b. 

Diag. xxviii- figs. ,'5-6. Stonesfield. 

■ Fype - specimen (indistinctly pre- 
served fragment) in the Oxford 
Musenm. 

Sphenopterh egntooideSy L. & H. ~ BpTienopteriSy sp, a. 

Phillips, Diag. xxviii. fig. 7. Stones- 
Heid. Tjpe -specimen in tbe Oxford 
Museum. 

S. phmiQsay Phill. = Splienopteris, sp. h, 

Diag. xxviii. figs. 3-4. Stonesfield. 

Tfrt^hOpterU latifollay Brongn. = Ctenis latifoUa (Brongn.). 

Stonesfield. Typo - specimen of 
Ih'ougniart (Hist. veg. foss. 
pi. Ixxxii. fig. 6) in the Oxford 
l\Tuseum, 


J Phillips (71), p. 237. 
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Tisnwjriens migmtata, Phill. 

Diag'. sxviii. figs. 8-10. Stouesfield. 
T, mtanmem-foUa^ Sternfi. 

PliilUps, Diag. xxx. fig. 8. Siones- 
liekl. Sternberg’s type-speciinen, 
figured also by Phillips, in : the 
Oxford Museum. 

Armies StMterdx, Carr. 

Stouesfield. Figured by Carmthers 
in the Geol. Mag. vol. iv. pi. rai. 1867. 
Phillips, Piag. xxxii. figs. 12-13. 
Bensonia ovata-y Buck. 

SeYenliampton, 

Lilia lanceolaUiy Buck. 

Eyeford. 

ISTo figm*es are given of these species, 
but Phillips describes them as perhaps 
Cycads allied to Dioon. 

N'aiadea ohUim, Buck. 

Sevenhainpton. 
if, omtciy Buck. 

Sevenhampton and Eyeford. 
BtncMandia aoummatUy Buck. 

Sevenhampton. 

Buchlandia squamosa^ Sternb, 
Stonesfiekl. Type - specimen of 
Sternberg, figured also hy PliilKps 
(Piag. sxix.), in the Oxford Museum. 
IdcBouimia longifdiay Phill, 
Piag.xxx.fig. 6. Stonesfield. Type- 
specimen in the Oxford Museinn. 
(Refigured in the present volume, 
Fig. 11, p. 114.) 

P. ^mgaphylUy Phill. : 

Piag. xxx. fig. L Stonesfield. 
Type - specimen in the Oxford 
Museum. 

B.pecteriy Phill. , 

Stonesfield. 
peotimta (Bxongn,), 

Piag. xxx. fig. 2. Original in the 
Oxford Museum. The specimen from 
Stonesfield figured by Bindley & 
Hutton (pi. 172) is - also in the J 
Oxford Museum,. J 

F. taxinuy L. & H, - 

Phillips, Piag. xxx, figs, 4~6. 
Stonesfield. 


Laccoptms WoocltmrcU (Leek.) . 
Tmmoptens mUnta, Brongn, 

I am imahle to name this fossil, and 
do not regard it as a plant. 

^Fodozamiies ,^to}i€<sfieldensiu, sp. nov. 

SplienozamitcR Belli, sp. nov. 
Fodozamites fitonesfeUensis, sp. nov, 
Baiera FkilUpd, Xath. 

Cgeadeciidea squamosa (Sternb.). 

Zmnites megaphyllus (Phill.), 

Z. megaphgllus (Pliill.). 


= WilUamsonia peeten (Phill). 

7F. pccten (Phill.). 
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J^terophyUmn Buchnanni, Pliill. 

Sevenhamptou. 

B. eomptim, Phill. 

Stonesiieid. 

B. minus {?), Brongn. 

Stouesileld. 

Taxites podoearpioides^ Brongn, 

Biag. xxxi. fig. 6 ; Biag. xxx. fig. 7. 
Stonesfield. Type - specimen of 
Brongniart in the Oxford Museum 
(Hist, veg. foss. pi. iviii. fig. 3), 
figured also by Phillips. 

Thuyites articulatus^ Sternb. 

Phillips, Biag. xxxi. fig. 1, Stones- 
field. 

T. eupressiformis, Sternb. 

Stonesfield. 

T. dimricatus^ Sternb. 

Stonesfield. 

T. expansus^ Sternb. 

Phillips, Biag. xxxi, fig. 5. Stones- 
field. 

CarpolUJms diospyriformis^ Sternb. 
Phillips, Biag. xxxii, fig. 2. Stones- 
field. 

C. Lindlnjamts, Outb. 

Pliillips, Biag. xxxii. fig. 1. Stones- 
field. 


I am unable to identify with certainty 
the species referred to by Phillips 
under these names. 

= Cf. Thinnfeldm specma-f Ett, 


? Thidtes expmsus^ Sternb. 


= Thuites expans us^ Sternb. 


CarpoUthes diospyriformis, Sternb, 


= ? AmupariteSi sp. 


Yery few fossil plants are recorded from the other sub-stages 
of the Great Oolite seiiesy and it is unnecessary to refer to the 
small number of records to be found in the literature to Bathonian 
plants other than those from the Stonesfield Slate. 

Oxfor&mi Plants , — In addition to fossil wood,^ a very few 
species of plants are known from the Oxford Clay, Erom Wiltshire, 
Carruthers - has described a fossil which he named Cyeadeostrolus 
sphmrieus, but this is in all probability an Araucarian cone. The 
Museum collection contains pieces of coniferous twigs from Christian 
Malford, some of which have been described by Carruthers.® 


Porter (63), 

2 Carruthers (67). 

3 Carruthers (69), p. 7. 
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Corallian Plants. — A small number of plants have been obtained 
from tbe Coralline Oolite of Malton in Yorksbire ; tbe most 
abundant specimens are the Gymnospermous seeds described by 
Lindley & Hutton^ and other writers. The Malton Museum 
contains some good examples ; others may be seen in the 
British- Museum, the Manchester Museum, the York Museum, 
the Museum of Practical Geology, London, and in several other 
coUections. Eeference is made to Malton plants by Blake & 
Hudleston^ in their paper on the Corallian rocks of England, and 
in an appendix Carruthers" describes an interesting example of 
an Araucarian cone, Araucarites HudUsto^ii.^ preserved in the York 
Museum. 

^ Kimeridgian Eeference has already been made to the 

Eimeridge Coal. In 1869 Carruthers'^ described a small cone 
from the Eimeridge Clay of ‘Weymouth, which he named Pinites 
depressus ; the type-specimen, which has almost fallen to pieces, is 
in the British Museum (Y. 6370). In 1892 Mr. George Murray ^ 
proposed the name Caulerpa Carrutliersi for some specimens which 
he believed to represent a species of the Siphoneous algal genus 
Caulerpa^ but, as pointed out in the seq_uel, it is probable that 
the specimens so named do not owe their origin to algco. 

Class THALLOPHTTA. 

The British Oolitic rocks, at least those which are dealt with in 
these pages, have not afforded any thoroughly satisfactory examples 
of either Algse or Eungi. In the petrified tissues of coniferous 
wood one constantly finds direct or indirect evidence of the 
occurrence of fungi, but I am not aware of any examples of 
this group worthy of record among the fossils in the Museum 
collections. Several ^ species ’ of Algse have been described, but 
none have any claim to be regarded as botanically important. 


* Lindley & Hutton (31-37). 

2 Blake & Hudlestoa (77), p. 367. 
2 Carruthers (77), p. 402, pi. xvii, 
Oarmthers (69), pi. ii. fig. 10. 

5 Murray (92). 


Genus ALGITES, Seward. 

[Wealclen Flora, vol. 1. p. 4, 1894.] 

? Algites furcatns (Brongn.). 

[Prodrome, p. 198, 1828.] 

1828. Brongniart, Prodrome, p. 198. 

jF. furcatua, Brongniart, Hist. veg. toss. j). 62, pi. iii. %. 1. 

1838. Hali/meniteH ramuhsus, Sternberg, Fior. Yorwelt, ■rii. p. 31. 

1845. JH. Unger, Synopsis, p. 13. 

1848. if. Bronn, Ind. Pal. p. 565. 

1849. Brongniart, Tableau, p. 105. 

1850. Unger, Gen. spec. foss. plant, p, 23. 

1854. Jf. Morris, Brit. Foss. p. 8. 

1856. .ZT. ramulosus, Zigno, Fior. loss. Oolit. vol. i. p. 21. 

1871, JS. ratmilosics, Phillips, Geol. Oxford, p. 168. 

1894. S. ramulosus, ^Yoodward, Low Ool. p. 600. 

TLe specimen from StonesBeld to wMcli Brongniarfc gave the 
name Fueoides fureatus is preserved in the Oxford Museum. It is 
too obscure and imperfect to he identified as an alga with any 
degree of certainty; like so many of the fossils referred to the 
Algae, it represents the impression of a dichotomously branched 
axis, and bears a resemblance to the forked tballus of Fimis and 
many other genera of recent Algae. Wc may retain Brongniart’s 
specific name, with the substitution of the generic term Algites^ 
although specimens of this kind are valueless, and it serves no 
useful purpose to include them iu lists of fossil plants. 

I have seen no specimens, with the exception of that in the 
Oxford Museum, which can be referred to Brongniart’s species. 

[Fucoides elegans^ Brongniart. This name was applied by 
Brongniart in 1823 to a specimen from Stonesfield of which 
a drawing was sent to him by Buckland. In Ms later work (Hist, 
veg. foss. 1828) Brongniart points out that an inspection of the 
fossil itself in the Oxford Museum convinced him that it should ho 
referred to the Coniferaj, and not to the Algae. The specimen is no 
doubt a fragment of a coniferous twig, but it is too small and 
incomplete to designate by a specific name.] 



Botlipletz (91), p. 301 
Brown (94), p. 203. 
Seward (98), p, 125, 


Grenus GIEVANELLA, meholsoa & Etheridge. 

[Silurian Foss,, Girvan District, p. 23, 1880.] 

Girvanella pisolitica, l^ethered. 

[Geol. Mag- (iii.), vol. vi. p, 200, pi. vi. figs. 8, 10, 11, 1889.] 

1889, Ginmnella pisolitiea^ Wetliered, Geol. Mag. [iii.], vol. vi. p. 200.^ 
pi. vi. figs. 8, 10, 11. 

1891, G, pisoUtiea^ Botlipletz, Zeitschr. cleutseli. geol. Ges. vol. xliii. p. 295. 

Mj. Wetliered describes tbe species as follows : — “ This species 
occurs in tbe form of Battened spherules varying in size from 
1 to 1 -% inch in greatest diameter. In the centre of each spherule 
there is a nucleus which is surrounded by calcareous tubuli with 
well-defined walls, and averaging about sio of an inch in diameter,, 
though some are smaller. In some instances, more especially in 
the larger spherules, the tubes bend and twist about in a truly 
vermiform manner, often assuming the form of a flattened coil 
.... The tubes are also branching, and arc larger than those 
of G. ^wollmaticaP 

P, 4481. Two sections of oolitic grains containing G.pimliUea 
from Cleeve Hill, Grloueestershire (Inferior Oolite). 

Presented hj P, Wetliered, Psq,, 1892 .. 


The wide geological range of Girvanella, from Cambrian rocks 
upwards, and the very small knowledge we possess as to the nature 
of the genus, render it inadvisable to attempt a specific diagnosis 
and terminology for the numerous forms of tubules met with in 
Oolitic rocks. Eothpletz ^ and Brown ^ have expressed the opinion 
that Girmnelh is probably a calcareous alga of the group Siplioneae. 
I have elsewhere suggested that the tubules may be the sheaths of 
Cyanophycese, hut we require more information before we can hope 
to speak with confidence as to the systematic position of the genus.’' 

In addition to the type named by Mr. Wetliered Girvanella 
pmlitica, other species have been described b}’ the same author 
from Jurassic Oolites, but none of these arc represented in the 
Museum collection. 


GIKVAXELLA. 
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Genus SOLEISrOPORA, Dybowski. 

[Bie Cketetiden cler Osbalt. SiL Form. p. 124, pi. ii. 1877.] 
Solenopora jurassica. Brown Mcbolson MS. 

[Geol. Mag', (iy.), vol. i. p. 150, %s. 4-5, 1S94.] 

Dr. Alexander Brown ^ published an interesting account of the 
stnictiu'e of several forms of calcareous organisms from. Paleeozoic 
and Mesozoic rocks, which had been classed by previous writers 
among the Hydrozoa. He describes a species from the Great 
Oolite of Chedworfch, Gloucestershire, and Malton, Yorkshire, 
under the name Solenopora jwrassica, Brown eoo Mch. MS, As 
Dr. Brown has shown, there are good reasons for assigning, 
Solenopora to the Corallinese, a family of the Eloridem, to which 
the well-known Lithotliamnion and other existing types belong. 


Caulerpa Carruthersi, Murray. 

[Phycolog. Memoirs, pt. i. p. 11, 1892.] 

18SS. Eipii setaceous plant,” Bamon, Geol. Weymouth, pi. xix. fig. 12. 

1892. Caulerpa Carrutherd, Muiray, Phycolog. Mem. pt. i. p. 11, pis. iy.-v. 

1895. G. OarrHlJursi^ Woochvard, Lower Ool. p. 402. 

As I have elsewhere - discussed the nature of the Kimeridge 
fossils referred to Caulerpa^ it is needless to traverse the same 
ground again. It is, I believe, highly improbable that the 
specimens represent the remains of an alga. The best specimens 
have the form of a slender central axis, gmng o:K at fairly regular 
intervals whorls of short and somewhat clavate branches ; they 
bear a superficial resemblance to such a recent species as Canilerpa 
eactokles, Ag. AVe must leave these fossils as indeterminable, with 
the suggestion that they have probably been produced by animal — 
rather than by plant — agency. 

Tlio specimens figured by Mr. Murray arc in the Botanical 
Gallery of the British Museum and in the Museum of Practical 


Biwu (94), p. 150, figs. 4-5. See also Seward (98), p. 189, 
Seward (94), p. 2 ; (98), p. 158, 



^ Damon (88)', pi. xix. fig. 12. 


Geology, Jermyn Street. The following examples are in the 
Geological Department (Fossil Plant Gallery) : — 

Y. 254:6^. Figured by Damon ^ as an Equisetaccous plant. 

Kimeridge Clay, Sandsfoot, Dorsetshire. Bmnon Colh 

Other specimens: — Y. 25 (several examples), Kimericlgc? Clay, 
Weymouth; V. 2546, Sandsfoot; 52,529, Weymouth. 

Damon GolL fxndL purchased^ 1870. 

Group EQUISETALES. 

In Buckman’s list of Stonesfield fossils published in the Geology 
of Cheltenham the name CalmnitesV^ occurs as a designation, 
applied with doubt, to certain specimens from Sevenhampton and 
Eyeford. It is impossible to express any opinion as to the 
Equisetaceous nature of the fossils, as neither a figure nor 
a description is given. I have not seen a single specimen among 
the large number of British Oolitic plants (excluding those from the 
Yorkshire coast) that can confidently be referred to the Equisetales. 

Group EILICALES. 

Family MATONINEiE. 

The two existing ferns Matonia pectmata, E. Br., and the 
species if. sannentosa^ Baker, are usually placed in a separate 
division of Leptosporangiate ferns as survivals of a family which 
was widely distributed during the Ehastic and Jurassic periods. 
The two fossil genera Matonidmm and Laccopteris agree very 
closely, both in their habit and as regards the soral characters, 
with the Malayan genus Matonia, We may better express the 
peculiarities and isolated position of these ferns by assigning them 
to a family apart than by including Matonia^ with its fossil allies, 
in the large division of Polypodiacem. As our knowiedge of the 
morphological characters of the comprehensive family Polypodiacete 
becomes more complete, it seems clear that under that title are 
included genera which cannot be regarded as constituting a natural 
family. 


EQUISETALES. 
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Genus LACCOPTERIS, PresL 

[Presl, in Sternberg, Flor. Vorwelt, vii. p. 115, 1838.] 

Laccopteris Woodwardi (Leckenby). 

[Q,uart. Jonm. Geol. Soc. voL xs. p. 81, 1864.] 

1848. ^ecopteris polypodioides, Ibbetson & Moms, Brit. Assoc. Hep. p. 128. 

1853. P. polypodioides, Morris, Quart. Journ. Geol. Soc. vol. ix. p. 337. 

1856. Fhlebopteris Woodivardiy Zigno, Flor. foss. Oolit. yoI. i. p. 174. 

1864. P. Woodivardi^ Leckenby, Quart. Joum. Geol, Soc. vol. xx. p. 81, 
pi. viii. %. 6. 

1869. P. JVoodwardiiy Sebimper, Trait, pal. veg. vol. i. p. 626. 

1871. Tcsniopteris angmtata, Phillips, Geol. Oxford, p. 168. 

1873. Microdictyon Woodwardiammt Saporta, Pal. Fran^. vol. i. p. 313, 

. 'pl. xxxiii." ■ ■ 

M. nttenicimy ibid, pl, xxxiii. figs. 2-4 ; pl. xliv. 

Fccopteris polypodioides^ Sharp, Quart. Joum. Geol. Soc. vol. xxix. 
p. 295. 

1875. Fhlehopteris Woodwardii, Phillips, Geol. Yorks, p. 202. 

Fecoptcris polypodioidesy Judd, Geol. Kutland, p. 140. 

1892. FhJehoptens Woodivardi, Fox-Strangways, Tab. Foss. p. 134. 

Cf. Miorodietyon Woodwardianum, Bartholin, Bot. Tid. Kjovenhavn, 
p. 24, pl. X. figs. 2-4. 

1894. Tmniopterxs angxintata-^ Woodward, Lower Ool. p. 317. 

Flilehopiens poly podioides^ ibid. p. 600. 

1899. Laccopteris Woodwardi^ Seward, Trans. R. Soc. vol. 191, p. 198, 

fig. 9a. 

1900. Z. Woodwardi, Seward, Jui'assic Flora, vol. i. p. 84, fig. 11a. 

1902. Microdictyon Woodioardii, Moller, Bornholms Foss. Flor. i. pl. iv. 

■ figs. 2-4. 

Leekcnby^s type - specimen is in the Sedgwick Geological 
Museum, Cambridge (No. 126). The fragments from Stonesfield 
figured by Phillips in his Geology of Oxford'^ (Diag. xxviii. 
figs. 8-10) as TmiioFteris angustata, PhilL, are in the Oxford 
Museum. 

Localities and Eorho7is* — Gristhorpe Bay, Yorkshire coast 
(Inferior Oolite). Stamford, Lincolnshire ; Eothwell, near 
Kettering, Northamptonshire [Inferior Oolite (Lincolnshire Lime- 
stone)]. Ponton and Collyweston,. Lincolnshire [Inferior Oolite 
( Colly weston Slate )] . Kingsthorpe and W eekley, Northamptonshire 
(Great Oolite). 


1 PhiUips (71). 
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Habit most probably like that of Laeeopteris ^yohjpodioldes, 
Frond digitate, divided into spreading pinnatifid branches with 
linear ultimate segments. Ultimate segments traversed by 
a prominent midrib giving off secondary veins at a wide angle; 
these veins anastomose and form a series of comparatively broad 
meshes on each side of the midrib. From the outer edge of these 
meshes arise numerous tertiary veins joined to one another 
by oblique cross-connections. Sori circular, probably without an 
indusium, borne in two rows, one on each side of the central rib. 

This species is represented by an abundance of pinnule fragments 
in the Inferior Oolite of Stamford and other places. It is 
impossible to give a complete diagnosis of this type, but it agrees 
closely with Laceopteris polypodioideSf'^ Brongn., except in the more 
numerous tertiary veins in the ultimate segments ; the sori are in 
two rows parallel to the midiib, and of circular form. In habit 
the fronds were no doubt like those of Laccopteru polypodioides, 
and very similar to those of the recent Matonia pectimU. In all 
probability some fragments fi'om the Peruccr Beds of Bohemia 
recently figured by Fiic & Bayer “ as JDrymria should bo ref en^ed 
to Laccopteris, 

One of the specimens (20,040^?) in the Museum collection 
includes a fragment of what is probably the rachis, showing the 
form of the petiolar vascular strand, which agrees with that of 
Matonia in being broadly U-shaped, with the ends of the arms bent 
inwards at right angles. In another specimen the edges of the 
lamina of the pinnules are seen to be strongly revoluto. 

The Jermyn Street Museum collection includes some good 
specimens from Stamford, and in the Northampton Museum I have 
seen fragments of the same species from the Lincolnshire Limestone 
of Both well, near Kettering. 

V. 4646. Fertile pinnules. 

Collyweston Slate. C. JF. JPeach Coll 

20,040f?, 20,040^?. Fragments of pinnules; a section of a rachis (?) 
seen in 20,040^?. 

WeeHey, Worthants. Mm Baler's Coll. 


1 Seward (00), p. 78, pis. xii.-xiii. ; text-figs. 8-11. 
^ Fric & Bayer (01). 
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52,548. I^iimeroiis fertile pinnules sho'wing tlie sori, but no 
individual sporangia ; edges of pinnule revolnte as in Matonia 
pectimta, 

Collywcston. Morris CoU. 

52,870. Several fragments of fertile pinnules crowded together 
as if deposited in an eddy ; circular sori clearly shown. 

Ponton, Lines. Sharp Coll 

Other 52,584, 52,869, 82,439 (Stamford). 

Sharp Etheridge Colls, 

Family DIPTERIDUsT^. 

In this family of Leptosporangiate ferns arc included the recent 
.'genus Bipterk, represented by four species in India, the Malay 
Peninsula, and elsewhere, and several Ehsetic and later Mesozoic 
species referred to BiGUjo 2 ohylkm and other genera. Like the 
Matoninea), the Dipteridinoe ^ must be looked upon as survivals 
from the Mesozoic era, when they were widely spread throughout 
Europe and constituted prominent members of Ehsetic and Jurassic 
floras. 

Genus DICT YOPHYLLTJM, Lindley & Hutton. 

[Foss. Flor. ii. pi. civ. 1834.] 

It is often difficult to decide between the generic names Bictyo- 
pliylluni and Protorliipis in naming imperfect specimens of fronds, 
and it is by no means improbable that the leaves referred to both 
genera m.ay be generically identical. A comparison of various 
types of Bipteris fronds, as shown in the drawings published in 
a paper on recent and fossil Dipteridinse by Miss Dale and myself, 
demonstrates the futility of attempting to discriminate between 
fragments of Mesozoic leaves by the employment of different 
generic names. In cases where the material admits of a fairly 
complete diagnosis the employment of distinctive names may serve 
41 useful purpose, but a specinien such as that represented in Text- 
fig. 8 is too imperfect to identify within narrow limits. 


^ Seward (00), p. 118 ; Seward & Bale (01), p. 36, 
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Dictyophyllum, sp, 


^ Andrae, (63), pL viii. fig. 1. 

® EaciborsH (94), pi. xiy. figs. 5-10. 
3 Seward & Dale (01). 


Fig. 8 . — Dictyophyllum, sp. A, fragment of sterile lamina ; B, fragment of 
fertile lamina. Y. 9003. Nat. size. 


V. 9003. Text-fiig. 8. 

An imperfect fragment of a leaf with a bluntly erenulate 
margin showing the Yonation-characters of Dietyojphjllmn and 
FrotorUpis, The fragment B, 'Fig, 8, a:Kords slight indications 
of sori. The larger piece (A) bears a close resemblance to 
leaves of the genus FrotorMpis^ as for example the type-specimen 
of Andrae’s P. JBuohiij^ but the material is too imperfect to 
identify with certainty. A species from the Lowt^r Jurassic 
rocks of Cracow,^ described by Baciborski as Fictyophylhim 
CT'acQviense^ bears a close resemblance to the fragment represented 
in Text-fig. 8. A comparison may be made also with the small 
frond of JDipteris conjiigata figured in pi. xlviii. fig. 23, of the 
paper ^ on recent and fossil Dipteridinm already referred to. 

Collyweston Slate. (7, IF. Feaeh ColL 

V. 4672. [Fragment of the same type of leaf as that shown in 
Text-fig. 8. 

Collyweston. C, W, Feacli ColL 

A fragment of Fictyop’hylhm in the Oxford Museum (Htones- 
field ?) may be specifically identical with the Collyweston plant. 


Localities and —Collyweston (Inferior Oolite) ; Stones 

field ? (Great Oolite). 
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OF DOUBTFUL FAMILY POSITIOISU 
Genus T^NIOPTERIS, Brongniart. 

[Prodrome, p. 61, 1828.] 

Teeniopteris vittata, Brongniart. 

[Hist. veg. toss. p. 263, pi. Ixxxii, figs. 1-4, 1828.] 

1821. Tceniopferis sdiaminea^ Sternberg, Flor. Vonvelt, ii. p. 140. 

1823. Scitaminearwn foli'imj op, cit. iii. p. 42, pi. xxxvii. fig. 2. 

1828, Taniopteris Brongniart, Prodrome, p. 62. 

T. mttata, Brongmaii:, Hist. veg. foss. p. 263, pi. Ixxxii. figs. 1-4.. 

1835. T, vittata^ Lindley & Hutton, Foss. Flor. vol, iii. pi. clxxvi^. 

1838. T, scitamineay Sternberg, Flor. Yorwelt, vii. p. 139. 

1845. T. scitammeay Unger, Synopsis, p. 37. 

1848. T, scitamineay Broun, Ind. Pal. p. 1215. 

1849. T. vittata, Brongniart, Tableau, p. 105. 

1850. T. sdtmiinea-y Unger, Gen. spec. foss. p. 212. 

1854. T. scitamineay Morris, Brit. Foss, p. 23. 

1856. T. -vittatay Zigno, Flor. foss. Oolit. vol. i, p* 201, 

Stangerites vittatus, Bornemann, Organ. Best. LetteiAoble Tbiiring.. 

p. 60. 

1869. OlcandruUum vittatuniy Sebimper, Trait, pal. veg. vol. i. p. 60S. 

1871. Tmnioptefis scUaminem-foUay Phillips, Oxford, p. 168, Uiag. xxx. fig. 8.. 

1873, T. dttatay Saporta, Pal. Fran 9 . vol. i. p. 444, pi. Ixiv. figs. 1-5. 

1894. T, rnttata, Woodward, Lower Ool. p. 600. 

1902. ? T. teminervisy Mbller, Boruholms Foss. Flor. i. p. 37, pi. iii- 
figs. 12-16. 

Locality and Horkon. — Stonesfield : Stonesfield Slate. 

The specimen figured by Phillips (Geol. Oxford, Diag. xxx. 
fig. 8) is in the Oxford Museum. A figure of the same specimen 
is given also by Sternberg (Flor. Yorwelt, pi. xxxvii. fig. 2, 1823). 
The synonymy of this species is given in vol. i. of the Jurassic 
FlorUy^ and need not be repeated here in detail. The fragment of 
a frond figin’ed by Sternberg® and afterwards by Phillips® as 
TmniopUris scitaminea from the Stonesfield Slate is in the Oxford 
Museum ; it represents the apical portion of a leaf with a strong 
midrib giving off slightly obliq^ue secondary veins. Sternberg’s. 


1 Seward (00), p, 156. 

2 Sternberg (23), pi. xxxvii. fig. 2. 

3 Philiii^s (71), p. 168. 


'02 


SPHENOPTEEIS. 


species lias been regarded by some authors^ as identical with 
Erongniart’s Tmiojpteris vittata, and, so far as the small specimen 
enables one to form an opinion, I believe the Stonesfield Slate 
fragment to be specifically identical with the YorksMre Coast fern, 
Tceniojpteris mttata. Yo specimens of Tmniojpteris have been found 
among the Stonesfield Slate plants in the British Museum. 

Genus SPHENOPTERIS, Brongniart. 

[Mem. Mas. Hist. nat. Paris, vol. iii. p. 233, 1822.] 

Bindley & Hutton have described a fragment of a Stonesfield 
fern as Sjplienopteris eysteoides ; the same species is figured also by 
Phillips, and this author has referred other fragments to Spkenopteris 
plumosa and to Fecoptms ajpproximata and jP, ineisa, 

Hone of the specimens , named by these writers are sufficiently 
large or well preserved to be made the ‘ types ’ of new species. 

SPHEWOPTEEIS, sp. 

;[Cf. Conioptem qimqueMa (Phill.), Geol. Yorks. 3rd ed. p. 215, Lign. 33, 

1875.] 

1835. Sp/ienoptms eysteoides, Bindley & Hutton, Foss. Fior, vol. iii. 
pi. clxxviflt, 

1848. S. eysteoides, Bromi, Ind. Pal. p. 1168. 

1849. aS. eysteoides, Brongniait, Tableau, p. 105. 

1854. S, eysteoides, Moms, Brit. Foss. p. 21. 

1856. S, eysteoides, Ziguo, Flor. foss. Oolit. vol. i. p. 79. 

1871. 8, eysteoides, Phillips, Geol. Oxford, p. 1(58, Diag. xxviii, lig. 7. 

1874. 8. eysteoides, Schimper, Trait, pal. veg. voL iii, p. 467. 

1894. 8, eysteoides, Woodward, Lower OoL p. COO, 

The^ fossil figured by Bindley & Hutton from the Stonesfield 
Slate is described as a ferruginous impression, and, judging by 
other examples in the Oxford Museum and elsewhere, the type- 
specimen was most probably too obscure and imperfect to be 
designated by a specific name.. The fragment figiu-ed by PHlHps 
is in the Oxford Museum, and is too indistinct to determine, even 
geneneally ; it may, however, he a fragment of a Conifer. The 
British Museum collection does not include any specimens that 
■appear to ho identical with SpJienopteris mjiteoiAes, L. & II. 


^ Brongniai-t (28), p. 62 ; Fhger (50), p. 212; Zigno (56), p. 201. 
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SPHENOPTEEIS, sp. h 

[Ci\ Ooniopterk hymenophylloules (Broiign.), Hist, veg. loss. p. 189, pi. Ivi. 

%. 4, 1828.] 

1871. Sphenopterls phimosa.^ Phillips, Geol. Oxford, p. 168, Diag. xxviii. 
figs. 3--4. 

Fecopteris approximata, ibid. Diag. xxviii. fig. 2, 

F. incisa^ ibid. Biag. xxviii, figs. 5~6. 

1894. Sphenopterls plmnosa, "Woodward, Lower Ool, p. 600. 

Fecopteris approximata^ ibid. 

P. ibid. 

The fragment named by Phillips Sphenopteris plumosct probably 
belongs to Coniopteris liymemphjUoides (Brongn.),^ an abundant 
and variable fern in the Inferior Oolite strata of the Yorkshire 
coast ; but in the absence of evidence as to the fertile pinnae it is- 
safer to adopt the provisional genus Sphenopterls. 

It should be noted that McCoy has described an Australian fern 
under the name S, plumosa. The type of Phillips’ Fecopteris- 
approximata is also a fragment too small to be identified ; it may 
perhaps be a portion of a Coniopteris pinna. The type-specimen 
of Fecopteris ineisa in the Oxford Museum is a badly preserved 
imperfect fragment^ probably specifically identical -with the other 
specimens named by Phillips. Sternberg also made use of the 
name F. ineisa for a species from the Coal-measures. 

V. 3437. A very indistinct specimen which is probably identical 
specifically with SpJienopteris, sp. h. 

Eyeford, Stonesficld Slate. Frodie ColL 

Genus SAGENOPTERIS, Presl. 

[Sternberg, Fior. "Vorwelt, vii. p. 164, 1838.] 

Wq have not as yet obtained sufficiently good evidence to justify 
the inclusion of this genus among the Marsiliacese, and I prefer, 
therefore, to regard Sagenopteris as a fern. Its position is by no 
means settled, and the discovery of well-preserved fertile leaves or 
sporangia may demonstrate the correctness of Nathorst’s view that 
this Ehsetic and Jurassic type is closely allied to the recent Marsilia. 


1 Seward (00), p. 99, pis. xvi., xvii., xx., xxi. 
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Sagenopteris PMllipsi (BrongEiart). 

[Hist. Y%. foss. p. 225, j)!* %. 5; pi. Ixiii. %. 2, 1828.] 

(PL IX. Pig. 3.) 

1828. Glossopteris FhiUipaii^ Brongniart, Hist. veg. foss. p. 225, pi. Ixi. Us, 
fig. 5 ; pi. Ixiii. %. 2. 

1833. G. PMUipsii, Lindley «& Hutton, Poss. Flor. pi. Ixiii, 

1835. Otopteris cuneata,Thi4,^l, alY. 

1836. Aerostiehites Tkillipsii, Goppert, Poss. Parra, p. 286. 

1838. Sagenopteris FhiUipsii, Sternberg, Plor. Vorwelt, vii. p. 165. 

1848. Broiin, Ind. Pal. p. 1215. 

1851. Sagenopteris euneata, Bunbury, Quart. Journ. Geol. Soc, vol. vii. p. 184. 

1856. Fkyllopteris Phillipsii, Zigno, Plor. foss. Oolit. vol. i. p. 166. 

1875. Glossopteris Fhillipsii, Phillips, Geol. Yorks. Coast, p. 203, pi. viii. 

fig. 8. 

1900. Sagenopteris Fhillipsi, Seward, Manchester Lit. Phil. Soc. vol. xliv. 

p. 11. 

S, Fhillipsi, Seward, Jurass. Plor. i. p. 162, pL xviii. figs, 2-4 ; 
text-figs. 24-26. 

1902. S. Fhillipsii, Moller, Bornholms Poss. Flor. p, 52, pL vi. figs. 1-7. 

S. mmeata, ibid, p. 54, pi. vi. fig, 10. 

A more complete synonymy is given in voL i. of tLe J^urasm 
Flora and by Moller in bis recent memoir on the fossil plants of 
Bornholm. Eeference may be made to my previous volume ^ and 
to a paper published in the Proceedings of the Literary and 
Philosophical Society of Manchester ^ for a general account of the 
species and for a discnssion on the nomenclature. 

V. 4071. PL IX. Pig. 3. 

A good impression in oxide of iron of two leaflets of asymmetrical 
form, showing the anastomosing venation characteristic of the 
genus. The specimen agrees too closely with those from the 
Yorkshire coast (Inferior Oolite) to be referred to a distinct species. 

Stonesfield ? 

V. 4655, V. 4667. A single leaflet. 

The Jermyn Street collection contains a single leaflet from 
Stonesfield labelled Faehyjpteris lanceolata, which is undoubtedly 
a fragment of Sagenopteris. 


^ Seward (00)^, pp. 163-165. 
^ Seward (00^), p. lu 
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Genus THIM’N'FELDIA, Ettingshausen. 

[Abh. k.-k. geol. Eeichs. vol. i, Abtli, 3, p. 2, 1852.] 

Some at least of tlie imperfect specimens described below are 
referred without hesitation to the genus Tlminfeldia, as represented 
by T, s2MGiosa^ Ett. ; others exhibit a close agreement with species 
included by Saporta in his genus Stenopteris, The Stonesfield 
material is very meagre and imperfectly preserved, but on the 
whole I believe it is better to refer all the specimens to TMnnfeldia^ 
limiting the generic name Btenopteris to plants with narrow linear 
ultimate branches in which no lateral veins occur. An example of 
Stempteris, using the term in this sense, is afforded by a species 
described by Carruthers from Ehastic beds in the Argentine as 
B^phempteru elongata^ and recorded also from the Stormberg beds 
‘Of Cape Colony.® 

Cf. TMnnfeldia speciosa, Ettingshausen. 

(PL X. Pigs. 1-3.) 

1828. Sphemptens (?) macrophylla^ Brongniart, Prodrome, p. 51. 

Taxites podocarpoides^ Brongniart, ibid. p. 108. 

Sphempteris (?) macroplujllay Brongniart, Hist. veg. foss. p. 212, 
pi. hiii. fig. 3. 

1833. B, (?) macTophylla^ Sternberg, Plor. Vorwelt, v.-vi. p. 65. 

1836. E^ymenophyllites macrophylla^ Goppert, Syst. Fil. p. 262. 

1838. Bhodea macrophylla, Sternberg, Flor. Vorwelt, vii. p. 111. 

1845. Sy menophy Hites macrophyllus, linger, Synopsis, p. 71. 

Taxltes podocarpoides, ibid. p. 210. 

BaUcites longlfolius, Buckman, Geol. Cbelt. p. 68, pi. i. fig. 1. 

1848, Taxites podoearpoidesj Bronn, Ind. Pal. p. 1216. 

HymemphylUtes Qnacrophyllus, ViM., ip. 

1849, K. macrophyllus^ Brongniai't, Tableau, p. 105. 

Taxites podocarpoides, ibid. p. 106. 

? Iforemda podocarpoidesy Pomel, Flor, foss. Prance, p. 22. 

1850, Symenopliyllites macrophjUus, Unger, Gen. spec. foss. plant, p, 131. 

Taxites podocarpoides^ ibid. p. 390, 

T, podocarpoides, Goppert, Foss. Conif. p. 246. 

1852. Cf. Thinnfeldia speclosa^ Ettingsbaxxsen, Abli. k,-k. geol. Eeicbs. 
vol. i. Abtb. 3, p. 4, pi. i, fig. 8. 


^ Oarrutber.s (72), pi. xx\ii. fig. 1. 

® Seward (03), p. 70, pi. vii. figs. 2-3; pi. xi. fig, 3. 
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1^04:, HymemphyUites ma€rophylhis^l!K.(i);xi%'Bvit, Yob%, ]), IQ. 

faxites podocarpoides^ ibid, p. 23. 

1856. JSymemphy Hites macrophyllus^ Zigno, Flor. foss. Oolit. vol. i, p. 87.- 

1866. Taxites podoempoides^ Carmtliers, Geol. Mag. vol. iii. p. 545. 

1871. Ilymmzopteris mmrophylla, PMllips, GeoL Oxford, p. 168. 

Taxltes podoompoides, ibid. p. I7l, Diag. xxxi. fig*. 6. 

“ Eaniose plant, T. podoearpokles,-^ ibid. Diag. xxx. 6g. 7. 

GlossoptenslongifolitiSti\n.^,p.lQ%. 

1873. Stenopteris desmomera^ Saporta, Pal. Franc, vol. i. p. 292, pi. xxxii„ 

figs. 1-2; pi. xxxiii. %. 1. 

desmomera, Saporta, Plant, foss. Cerin. p. 22, pi. xiv. fig. 2. 

1874. S. desmomem^ Schimper, Trait. ]>al. veg. vol. iii. p. 511, pi. cvii. 

1894. EymenophylUtes mnerophyllns, M'^oodward, Loavci* Ool. p. 599. 

Taxites podocarpoldes, ibid. p. 599. 

Balidtes lonyifolms^ihi(}i, p, 

The type-specimen (8tonesfield) of Brongniart’s Sphempteru 
maerophjUm is in tlie Oxford Museum; it consists of an imperfectly 
preserved fi’agment of what appears to be a hipinnate frond with 
naiTow linear ultimate segments. The fragment figured hy Phillips 
as a ramose plant, and referred with hesitation to Taxites podo- 
carpoidesy is also in the Oxford collection. 

Splienopteris (?) macropJiylla is the name given by Brongniart to 
the Stonesfield specimen in the Oxford Museum; he refers the 
fossil to the ferns with considerable hesitation, and defines the 
species as follows: — 

“Poliis pinnatis, rachi piano (alato ?) pinniilis alternis distantibus, 
maximis (tripollicaribiis) inaequale pinnatificlis, iohis distantibus. 
linearihus obtusis uninerviis.’’ ^ 

The specimen thus described is, I believe, specifically identical 
with those represented on Plate X,, and with the fossil figured hy 
Phillips as Taxites podocarpoides^ Brongn. Brongniart, in his de- 
scription of this species, adds after the name (ramuli et fnictus) ’’ 
he states that it occurs in Jurassic beds, without giving the locality. 
The specimen figaired by Phillips under the Prench author's 
name may perhaps he a distinct species. A fragment of a leaf, or 
leaflet, figured by Buckman in Murchison's Geology of Chelte%lhwm^ 
is in all probability an ultimate segment like those represented on 
Hate X. Saporta refers Brongniart's Splienopteris Mdcrop^liyllus: 


Brongniart (28^), p. 212. 
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to Ms new genus Stenopteris^ including the English plant, which 
he erroneously states^ was obtained from the Inferior Oolite of 
Yorkshire, with French specimens in a new species Siemptey^k 
desmomera. 

The Stonesfield material is too fragmentary to be described as 
a new species. Some of the examples appear to be identical with 
the Steierdorf plant named by Ettingshausen TliimifeUia speciosa, 
a species from a somewhat lower geological horizon than the 
Stonesfield Slate. The resemblance between Ettingshausen’ s 
type-specimen and some of the Stonesfield examples is so close 
that they may well be specifically identical, but while hesitating 
to definitely adopt his name, I feel that no useful purpose would 
be served by referring the English material to a distinct species. 

A specimen in the Oxford Museum difiers from any in the 
British Museum in having rather longer and narrower ultimate 
segments, but it is undoubtedly specifically identical with those 
figured on Plate X. 

We may thus describe the Stonesfield plant: — Fronds bipinnate ; 
strong rachis, giving ofi linear pinnules which may reach a length 
of 4*5 cm., but are usually shorter, agreeing in size, shape, and 
venation with ThinnfeUia speeiosa as figured by Ettingshausen. 
The pinnules are traversed by a well-defined midrib from which 
lateral veins extend obliquely to the edge of the lamina. At the 
apex of the pinna? the pinnules are replaced by a terminal lobed 
lamina with oblique veins (PL X, Fig. 1). 

V. 4074. PL X. Fig. 1. 

Imperfect pinna, 1 1 cm. long, showing the terminal lamina and 
linear pinnules with a distinct midrib and indications of the lateral 
veins. The pinnules are decurrent on the stout rachis by their 
lower margin. 

Stonesfield (?). 

V. 3422. PL X. Fig. 2. 

The rachis is represented by a groove with winged borders 
formed by the decurrent laminge of the pinnules. Each segment 
has a distinct midrib and secondary veins. Buckman’s , 


1 Saporta (73), p, 292, 
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longifoliuB is probably an imperfect pinnule of a pinna like that 
shown in Fig. 2. Compare also TMmifeUia Ett. 


'Rvfifh'.fl. ffnll 


V. 3425. PL X. Fig. 3. 

The terminal portion of a pinna showing the cleej) lobing of the 
lamina as it gradually becomes dissected into linear pinnules. 
Eyeford (Stonesfield Slate). Jlrodie Coll. 

V. 3424. A specimen similar to that represented in PL X, Phg. 1 . 
Eyeford. Jdyodio Coll, 

Other specimenB : — 4075, 41383 (Eyeford, IIoriiB Coll.), 


Group GYMNOSPEEMJ5, 

Class GINKGOALES. 

Genus GINKaO, Kaempfer. 

[Amoeuitates Exoticce, p. 811, 1712.] 

The application of the recent generic name Ginhgo to fossil forms 
has become so thoroughly established, that it seems inadvisable 
in this case to add the usual termination ites when using the 
designation for extinct types. 

Ginkgo digitata (Erongniart). 

[Hist. veg. foss. p. 219, pi. Ixi. his, figs. 2-3, 1828.] 

(PL XI. Fig. 3; Text-fig. 9.) 

The synonymy of this species is given at length in voL i. of 
the JuraBBiG Flora ^ ; the following additional records may he added 
as having reference to leaves which I believe to be identical with 
Ginhgo digitata. 

1845. Noeggemtliia (?), Buckman, Geol, Clieltenhain, pL i. fig. 5. 

1863, StriGhlandia acumimta, Buckman, Geologist, yoI. v. p. 395, pi. xx. 

1871. Cyclopteris latifolia, Phillips, Geol, Oxford, p. 168. 

1900. Ginkgo digitata, Seward k Gowan, Annals Bot. vol. xiv. p. 140, 
pi. X. fig. 69. 
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The specimen figured by Euckman as JSfoeggerathia is in the 
British Museum (Y. 3433), The lobecl and petiolate leaf rej)roduced 
from a drawing by Mrs, Strickland in the Geologist for 1863^ 
is no doubt specifically identical with those represented in 
PL XI. Eig. 3 and in Text-fig. 9. The original specimen is in 




■Ginhjo dhjiiatci (Brongn.). Nat. size. From a specimen in the 
Cirencester ^Mnsenm, 


■the Btrickland Collection in the Sedgwick Museum, Cambridge. 
The leaf is well preserved, and shows a deeply bisected lamina with 
clearly marked veins. The leaf figured in the Geology of Cheltenham 
as BtfichlancUa aenminata maj- be specifically identical with Baiera 
Bliillipsi (PL IX. Eig. 2).^ The leaf figured in the Geologist 


Buoknian (63), pi. xx. 

vSec p. 102. Also Seward (00), pL ix, fij 
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(original specimen in the Sedgwick Museum), which is also named 
by Buckman StricUanMa aeumimUyi^, I believe, distinct from that 

to which the name was originally applied. 

The resemblance between the specimens shown in PL XT, Pig. 3 
and in Text-fig. 9 and some of the leaves from the Inferior Oolite 
of Yorkshire is so close that we cannot separate them without 
unduly exaggerating the importance of the slight diherencc in 
geological horizon. A comparison may be made between the 
Cirencester leaf (Text-fig. 9) and the Japanese species described b} 
Yokoyama as Ginhgodiwn JSfathorBfi but I do not regard the latter 
as identical with the type from Yorkshire and Stonesfield. 

V. 3429. PL XI. Pig. 3. 

An imperfect leaf, 5*5 em. broad, similar to that figured by 
Buckman in 1845 ^ Woeggeratliia:^ The lamina shows a deep 

median sinus, and is traversed by numerous dichotomously branched 
veins.' 

Eyeford (Stonesfield Slate). JBrodu €olh 

V, 3433. The original of Buckmahs Abilobed 

leaf like that shown in PL XI. Pig. 3. 

Eyeford. Broihe Coll, 

Text-fig. 9. 

This specimen from Eyeford (Cirencester Museum) is more 
perfect than the smaller leaf showm in Pig. 3, PL XT. ; part of the 
petiole is preserved, and the lamina is broader than in the British 
Museum specimen. A reduced drawing of this leaf has already 
been published in the Annals of Botany as an example of Ginkga 
Mgitaia? 

Eyeford. Cirencester Ifmeimi (JolL 

Other specimens from Eyeford: — ^V. 8427 (veins fairly distinct), 

V. 3430, V. 3434. 


Brodie ColL 



^ Yokoyama (89), pi. vHi. 

2 Murchison (45), pL i. lig. 5. 

3 Seward & Gowan (00), pL x. %. 69. 
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(jreiuis BAIEEA, Braun. 

[.Mliiister’ri Beitrage, Heft vi. p. 20, 1S43.] 

Baiera Phillipsi, Natliorst. 

[of vers. k. Veten. Akad. Forh. p. 76, 1880.] 

(PL IX. Eig. 2; Text-fig. 10.) 

1829. Sphenopterls longifoUa^ Phillips, Geol. Yorks, p. 148, pi. vii. fig. 17. 

lS4o. StricJilandm acuminata^ Buckraan, Geol. Cheltenham, pi. ii. fig. 2. 

1854. fi. aeimiinatcty Morris, Brit. Foss. p. 23. 

1864. Baiera lomjifolia^ Leckenby, Quart. Journ. Geol. Soc. toI. xx. p. 76. 

1871. StriclcJandla acamhiata^ Phillips, Geol. Oxford, p. 169. 

1875. Cyeloptcris longifaUa^ Phillips, Geol. Yorks, p. 200, pi. vii. tig. 17. 

1880. Baiera PhilUpsi^ Nathorst, 6f\'ers. k. Vet, Akad. Fork. p. 76. 

1892. B. longifoUa, Fox-Straugways, Tab. Foss. p. 137. 

1894. StricJclandla acuminata, Woodward, Lower Ool. p. f598. 

1900. Baiera PMIUpsl, Seward, Jiuass. Flor. i. p. 269, pi. ix. fig. 4; 
text-Hg. 47. 

A specimen in the British Museum collection (Y, 3433 ; PI. IX. 
Eig. 2) is probably the original of the drawing given in the Geology 
of ChelUnlum under the name StricUandia acuminata. 

The two specimens represented in Text-fig. 10 and in Fig. 2, 
PL IX. are the only examples from the Stoncsfield Slate that I 
have seen ^vhich can be referred to the genus Bcmra, Without 
more material it is hardly possible to determine the species with 
.confidence, but the imperfect leaves agree so closely with the 
Inferior Oolite specimens for which Xathorst’s name has been 
adopted, that they may be reasonably referred to his species. The 
fossil shown in Text-iig. 10 might he taken for Sagenopteris^ hut 
the lohed character of the lamina and its yirohable identity with 
the more complete example shown in PL IX. Eig. 2 lead me to 
speak of it without hesitation as Baiera, 

The drawing of Strichlandia acuminata in the Geology of 
CkeltenJiam would be valueless as an aid to identification were it 
not j)robable that the specimen (fd, 3433) reproduced on PL IX. 
Eig. 2 represents the original leaf. 
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In an article Ij an anonymous writer (Enckman) in tlie 
Geologist of 1863, a drawing by Mrs. Strickland is given of 
a leaf from Sevenliampton, said to be identical with BtrieUandia 
acuminata ; ^ but this specimen (now in the Sedgwick Museum, 
Cambridge) has broader lobes and is probably specifically identical 
with the leaf shown in PI. XI. Fig. 3, which I have named Ginhgo 
digitata, 

V. 3433. PL IX. Fig. 2. 

Probably the original of Euekman’s figure of Stneldandm 
acuminata {Geoh Cheltenham ^ ii. fig. 2). An obscure impression 
on sandstone, showing part of a petiole and two spreading linear 
lobes of a lamina ti’aversed by several indistinct veins. JBrodie Coll. 



Fig. 10 . — Baiera PhiUipsij Katli. V. 3422. Nat. size. 


3422. Text-fig. 10. 

An obscure impression similar to that represented in PI. IX. 
Fig. 2, but showing more segments. Compare fig. 4, pL ix., 
Jurassic Flora, vol. i, ; there can be little doubt as to the identity 
of the Yorkshire Coast species, Baiera Fhillipsi, Xath., with thV 
imperfect specimen from Stonesfield. Brodie ColL 


1 Buchmaii (63), pL xx. 
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Class CYCADOPHTTA.' 

Section BEOTETTITALES.2 

In the second Yoinme of the Wealden Flora (British Museum 
Catalogue) an account was giyen of the history of our knowledge 
of the genera WilUmmonia and Bennettites^^ and I expressed the 
opinion that the fossils described by "Williamson under Carruthers’ 
designation Williammim are in all probability generically identical 
with the reproductive shoots of BennettiteSy as repi'esented by 
B, Gibsonianus^ Carr. It is not proposed to traverse the same 
ground again, but to draw attention to some more recent opinions 
bearing on the nature of these interesting types of extinct 
Cycadophyta. 

There has been considerable difference of opinion as to the 
correctness of Williamson’s conclusions which he expressed in 
a restoration of WilUmmonia\^ he brought forward evidence in 
support of the view that the pinnate Cycadean fronds described 
by Bindley & Hutton as Zamia gig as belong to the plants which 
bore the reproductive shoots known as Williamso7im, Saporta 
believed that the leaves and reproductive organs had no connection 
with one another, and Solms-Laubach demurred to the acceptance 
of Williamson’s views without further evidence. In a paper 
communicated to the Philosophical Society of Cambridge in 1897 ® 
I described some Yorkshire specimens of Zamites gig as and 
Willmnsonia included in the Yates Collection in the Natural 
History Museum, Paris, and expressed my conviction that these 
specimens demonstrate the correctness of the statement that 
WilUamsonia and Zamites gigas are the female inflorescences and 
fronds of one and the same plant. In the volume on the Jurassic 
published in 1900 I again discussed the connection between 
WUliamsonia and Bemettites^ and spoke of them as two very 


^ Nathorst (02), p. 3, 

® Engler Sc Prantl (97), pp, 5, 341. 
3 Seward (95), p. 134. 

^ Williamson (70). 

® Sew^ard (97’®). 



1 Lignier (03)* 

3 Wxeland (99), (99^) 
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closely allied, if not identical genera. It may, as I liave already 
suggested, "be a convenience to retain both designations, or to use 
WillmMonia as a snbgenns of JBenneMites. ITatborst lias also 
expressed the opinion that the two types may bo closely allied. 
Another question which has been dealt with by several authors is 
the precise nature of the 'W'illiamsonian inflorescence : Williamson 
believed that the specimens of Willicmmvict which he described 
represented both male and female flowers, and that the plant 
WilUamsonia gigas agreed with existing Cycads in being dioscious. 
Solms-Laubach expressed the opinion that Williamson’s specimens 
represent the male flowers, and' this view was taken also by 
Saporta and jSTathorst. On the other hand, I stated my opinion 
that the Yorkshire fossils described as WilUamsonia gigas are 
imperfectly preserved female inflorescences. This conclusion has 
been arrived at also by Professor LignieiV whose work has done 
much to increase our knowledge of the Eennettitalos ; lie has 
recently published a memoir based, in part, on an examination of 
the Yates specimens in Paris, in which he states his opinion in 
favour of regarding WilUamsonia gigas, as represented by the 
reproductive shoots described by Williamson, as the female 
inflorescence. The fossils referred to by Williamson as male 
flowers Lignier believes to represent portions of ovuliferoiis flowers. 
During the last few years Mr, Wieland,^ of I^ewhaven, has 
published several papers on the reproductive organs of American 
plants belonging to the genus Bennettites, and has contributed 
most important facts in regard to the nature of the reproductive 
organs. He has demonstrated the occurrence of fertile shoots 
bearing in the centre more or less aborted ovules, and at the 
periphery pinnate leaves with numerous spoi'angia agreeing closely 
with the sori of recent Marattiaceous ferns. I hope to deal at 
greater length with the general morphology and systematic 
position of the Bennettitales in a memoir, now in preparation, 
to be published by the Palaeontogi'aphical Society. 

The Jurassic rocks of England dealt with in this volume have 
not afforded any specimens of Eennettitean flowers, with the 
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•exception of the fossil originally described by Eiickland as 
Podocarya} Buckland’s type-specimen cannot be found, but there 
is practically no doubt that it must be assigned either to the genus 
Willimnmnia or to Benneitites. 

Genus WILLIAMSONIA, Carruthers. 

[Trans, linn. Soc. vol. xxvi. p. 680, 1870.] 

Williamsonia Bucklandi (Unger). 

[Gen. spec. foss. plant, p. 327, 1850.] 

1837. Podocarija^ Bnckland, Geol. and Min. vol. i. p. 503 ; vol. ii. p. 101, 
pi. Ixiii. figs. 2-10. 

1849. Fodocarya^ Brongniart, Tableau, p. 106. 

1850. P. BitcUandi, Unger, Gen. spec. foss. plant, p. 327. 

1872. P. BmUandi^ Scliimper, Trait, pal. veg. vol. ii. p. 477. 

1873. P. BucMandi, Zigno, Flor. foss. Oolit. vol. ii. p. 5. 

1878. P. BucMandi, Lyell, Elements Geol., 2nd ed., p. 335, fig. 350. 

1891. Williamsonia BzicMmidi, Saporta, Pal. Eran^. vol. iv. p. 127, 
pi. ccxxxviii. figs. 1-3 ; pi. ccxxxix. fig. 1. 

1894. Fodocarya Bmklandi, Woodward, Lower Ool. p. 598. 

1895. WUliamsonia BucMandi, Seward, Wealden Flora, ii. pp. 147, 151, 154. 

1902. W, BmMmull, Nathorst, K. Svenslc. Yet.-Akad. Hand. vol. xxxvi. 

' .'Ho.. 4,'..p.. 15. . 

1903. IF. BucMandi, Lignier, Mem. Soc, Linn. Hormandie, vol. xxi. 

pp. 22, 29. 

It is unfortunate that BucklamPs type-specimen is not forth- 
coming. I made an unsuccessful search among the Jurassic fossils 
in the Oxford Museum, and Professor Sollas, who kindly undertook 
to make every effort to find the fossil, was also unable to trace 
Bnckland’ s specimen, Bnckland’ s specimen was obtained from 
rocks of Inferior Oolite age at Charmoutli, in Dorsetshire. He 
describes it as an unique and beautiful fruit,” which he regarded 
as closely allied to the recent Pandanacese. Its size is described 
as being that of a large orange. It consists of a thick central axis 
or receptacle extending rather more than half-wa3r through the 
middle of the ‘fruit’; from the axis. are given off crowded and 
■ slender stalks, some of which appear to ho terminated by oval 


Buckland (37). 
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seeds. In surface- view tlie fossil presents the appearance of 
a regular network of ridges agreeing exactly with, the surface- 
features of WilUaMSonia and Bennettites, There can he no doubt 
that Williamsoma BueJdandi is a female inflorescence of the 
Benncttitean type ; it was most probably borne at the apex of 
a lateral shoot, and consisted of numerous sterile appendages and 
ovuliferous peduncles attached to a stout central receptacle, the 
meshes seen on the surface being formed by the contiguous distal 
ends of the sterile appendages or scales. Sowerby^s drawings, 
published by Bucldand, show several of the seeds exposed 
on the somewhat worn outer surface, and it is clear that the 
relation between the seeds and in ter seminal scales is precisely that 
which has been described in other examples of the Bennettitalos. 
A comparison of Buckiand’s figures with those given by Carruthers, 
Solms - Laubach, Lignier, Wieland, and myself demonstrates the 
Bennettitean nature of the Charmouth specimen. 

Wiliiamsonia pecten (Phillips). 

[Geol, Yorks, p. 148, pi. vii. fig. 22, 1829.] 

(PI. IX. Pig. 6 ; PL XII. Pig. 8.) 

1823. Fucouks {Caulerpa) pennatula^ Erongniurt, Mern. .soc. d’hist. nut. 
Palis, i. p. 301, xfl* -xd. fig. 3. 

Folypodiolites pcetiniformis, Sternberg, Flor. Vorwelt, iii. p. 30, 
pi. xxxiii. fig. 1. 

1825. Fucoides pennatiila^ Sternberg, op. cit. iv. p. vi. 

1828. F. pennatuhis, Brongniart, ITist. veg. toss. p. 49. 

Zajnia pectinata, Brongniart, Prodrome, pp. 04, 100. 

1835. Z. pectinaia, Bindley & Hutton, Foss. Flor. pi. clxxii. 

Filicites seohpendrioides, op. cit, j)!. ccxxix. 

1836, Zamia op. cit. pi. clxxv. 

1838. Cyeadites plumula, Sternberg, Flor. Vorwelt, yii. p. 105. 

1841. Ftihphyllimi peUinatum^ Morris, Ann, Mag. vol. vii. p. 117. 

F, taximmi^ oj). cit. p. 118. 

1842. Encephahrtos taxinus^ Miquel, Mon. Cyead. p. Cl. 

F» p&ctmatusy ibid. 

1843. Fterophyllmn FresUanum^ Gopjjei't, Foss. Cyead. p, 51. 

JP. taximm^ ibid. 

1845. P. taximm^ Unger, Synopsis, p. 15C. 

1847. F. Freslimmi^ Unger, Chlor. Prot. p. Mil. 

1848. Falcsozamia peetinataj Bronn, Ind. Pal. p. 897. 

P. iaxinat ibid. 
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1849. Zamites iaxma, Brongniai't, Tableau, p. 106. 

Z, peetinata^ ihifi. 

1850. Pterophyllum Trediamim^ Unger, Gen. spec. p. 2S8. 

P. taxinum, op. cit. p. 289. 

1851. Moonitcs plunmla^ Miquel, Over Hangs, foss. Cvcad. p. 212. 
i). 

1854. Palceozmnia peetinaMt Morris, Brit. Foss. p. 15. 

P. taxindf ibid. 

1856. Pioonites phtmula^ Borneraann, Foss. Cycad. p. 5C. 

JJ. taxinut, ibid. 

1871. Palmzmnia poctinata^ Phillips, Oxford, p. IG9, Uiag. xxx. figs. 2-3.. 
P. Uixina^ op. cit. p. 169, Biag. xxx. dgs. 4-5. 

1872. P. pectinata^ Balfour, Pal. Bot. p. 80, dg. 79. 

1873. P. pecten, Sbaip), Quart. Joiu-n. Geol. Soc. vol. xxix. p. 295. 

Zcmites peetmatus, Zigno, Flor. foss, Oolit. vol. ii. p. 37. 
Pterophyllum taxinum, op. cit. p. 17. 

1875. Palmxamia pi'OtinaiUf Judd, Geol. Butland, p, 276. 

1884. Ptilophyllum aeutifolium, var. j8, peetinatimi, Eicliards, Synopsis,. 
■ ■ pp. 4-5. 

P. aeutifolium, var. taximm, ibid. p. 5. 

1894. P. acHtifolium, Woodward, Lower Ool. p. 599. 

WilUmmnia pecten, ibid. 

1900. W. pecten, Seward, Manchester Lit. Phil. Soc. vol. xliv. p. 20, pi. iii.. 
fig. 6. 

TT. pecten, Seward, Jurassic Flora, i. p. 190, pi. ii. fig, 7 ; pi. iii, 
text-figs. 30-35. 


The original specimen of Zamia pectimta of Lindley & Hutton, 
from Stonesheld, is in the Oxford Museum ; the specimen figured 
by Phillips as Palmozamia pectimta, also from Stonesfield, is in the 
same collection. 

Localities and Horizons, — Stamford (Inferior Oolite) ; Wansford 
[Inferior Oolite (Lincolnshire Limestone)] ; Stonesfield [Great 
Oolite (Stonesfield Slate)]. 

For a diagnosis and general account of the fronds of Williamsonia 
pecten reference must he made to the Jurassic Flora, yoL 

The specimen from Stamford shown in PL XII. Fig. 8 
undoubtedly belongs to this species; it agrees exactly with the 
smaller &onds from the Yorkshire plant-beds in which Williamsonia 
pecten is exceedingly common, and is represented by fronds which 
vary considerably in size and in the shape of the segments. 
Lindley & Hutton refer the Stonesfield frond to Zamia pectinata 


^ Seward (00), p. 190. 
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witliOTit speaking definitely as to its systematic position; the 
specimen of whicli a drawing is given in tke FossU Flora 
(pi. clxxii.) is the same wMcli Sternberg described’ as Foly^wdiolites 
2 )ectmiformis, 

The original of Phillips’ figure (Diag. xxx* fig. 2, GeoL Oxford) 
is a larger and more perfect specimen than the drawing suggests ; 
it has been figured also by Sternberg.^ 

In 1823 Brongniart described a Stonesfield fossil as Fucoides 
{Gaulerpa) pennatula;"^ in lais Histoire (1828)® he says that his 
-original determination was based on a drawing sent to him by 
Buckland, and adds that an examination of the specimens in the 
Oxford Museum convinced him that they were Cycadean fronds 
identical with the example figured by Sternberg as FohjpoddoUtes 
peotinifofm'k. The Oxford Collection includes several examples of 
WilUamBonia pecten from Stonesfield in addition to those already 
referred to; one of them is a portion of a frond 22*5 cm. long and 
about 4 cm. broad, with narrow and contiguous pinnm bearing a 
very close resemblance to PeistmantePs Indian fronds which it 
has been customary to include in a distinct genus, FUlopliyllum. 
I have elsewhere given reasons for uniting some of the Indian 
species of Ptilophylkim 'SRidk W^ yecien,^ 

Specimens of Williammnm pecten from Stonesfield ai'o represented 
also in the Sedgwick Museum, Cambridge, and in other collections. 

V. 3361. PL IX. Fig. 6. 

A piece of a frond 9 cm. long and 2*5 cm. broad. The axis is 
represented by a deep groove. The pinnas ar (3 crowded and slightly 
imbricate, with blunt apices, and traversed by 8-1 0 parallel veins. 

Stonesfield. Brodie ColL 

52,868. PLXII. Fig. 8. 

A portion of a narrow and possibly a young frond, very similar to 
specimens from the Yorkshhe coast.® 

Stamford (Inferior Oolite). Sharp ColL 


* Sternberg (23), pi, xxxiii. fig. 1. 

^ Brongniart (23), p. 313, pi. xxi. fig. 3. 
3 Brongniart (28), p. 49. 

* Seward (00), p. 192 ; (03-). 

® Seward (00), pL iii, fig. 1. 
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V. 84. Portion of a narrow frond. 

Stonesfielcl. JEgertmi Colh 

¥. 3521. Similar to Y. 3361 (PL IX. Pig. 6) ; but tke pinnm 
are smaller and have fewer veins. 

Other specimens 4659, V. 4664, V. 4668, V. 4670 (from 
the Inferior Oolite of "Wansford, Xortbants), V. 9708, 40,693,. 
40,694, 41,377. 

Genus CYCADEOIDBA, Puckland. 

[Proc. Geol. Soc. London, vol. i. Xo. 8, pp. 80-81, 1827.] 

In accordance with tbe plan adopted in tlie description of 
a Cycadean stem from tlie Lower Lias of Dorsetsbire, I pro|>ose 
to substitute tbe generic name Cycadeoidea for BucMcmdia in 
describing tbe Stonesfield stem originally figured by Sternberg; 
as Ooniies Bucldandi, 


Cycadeoidea squamosa (Brongniart). 

[Prodrome, p, 128, 1828.] 

1823, Comtes Sternberg, Flor. Vorwelt, iii. p. 3G, pi. xxx. 

1825. C, JBtieMandi, op. cit. iv. p. xxxix. 

1828. “ Ainentiini of a Cycadeoidea^^'* Buckland, Trans. O-eol. Soc. [ii.], vol. ii.. 
p. 400. 

BiwMandia squamosa^ Brongniart, Prodrome, p, 128. 

1843. Cycadites Bucklcmdi, Goppert, Ueber foss. Cycad. p. 37. 

1845. BueJdandia squamosa^ Puger, Syn. p. 169. 

1849. Cycadeoidea squamosa, Brongniart, Tableau, p. 106. 

1850. Buehlandia squamosetj Pnger, Gen. spec. foss. plant, p. 315. 

1854. B, squamosa f Morris, Brit. Boss. p. 3. 

1870. B. squamosa, Oarrutliers, Trans. Linn. Soc. vol. xxvi. p. 686. 
Clatlmma Bueklandi, Schimper, Trait, pal. veg, vol. ii. p. 183. 

1871. Biieklandia squamosa, Philbps, Geol. Yorks, p. 170, Diag. xxix. 

1885. B, squamosa, Zigno, Flor. foss. Oolit. vol. ii. p. 182. 

1894. Clathrana Bucklandi, TT'oodward, Lower OoL p. 599. 

Tbe type-specimen from Stonesfield, as figured by Sternberg and 
by Pbillips, is in tbe Oxford Museum. 

In tbe diagnosis given by Sternberg tbe fossil is regarded as 
a cone, and described as follows; — 

“ C. strobilo ovato 8 pollices longo, 4 poll, crasso, squamis 
extus convexis, intprna concavis apice subtruncatis vetusisve, axi 
pollicum fere crassa, squamulis minutis tecta.” 


Ii: 
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In 1828 BncMand refers to the specimenj figured by Sternberg 
from Sowerby’s drawing, as an amentum of a Oyeadeoidea. 
Brongniart, in his Frodrome^ includes the Stonesfield stem in 
his genus BucMandia. Carruthers compares the stem with those 
of recent Cycads, and adds that the data afforded by the single 
specimen are insufficient to enable him to refer it with certainty to 
its proper genusd 

The type-specimen is in the form of a cast 18 cm. long; in the 
lower part it shows a pith- cast 2-"3 cm. broad, with iiTeguiar 
lozenge - shaped projections which represent the meshes of the 
inner face of the cylinder of wood. Several thick, crowded, and 
imbricate leaf-bases are well preserved, and exhibit a striking 
similarity to the persistent petiole -bases on the stems of 
Encephalartos and other existing Cycads. There is no trace of 
any lateral fertile axis, as in the typical Bennettites. A pith-east 
very like that of Cycadeoidea squamosa has been figured by Lignier 
from the Lias of Ste. Honorine-la-Guiilaume as Cycadeovayelon 


V, 4669. A portion of a medullary cast of 
possibly Cyoadeoidea squamosa. 

Stonesfield. 


a Cycadean stem, 


Egerton ColL 


Genus ZAMITES, Brongniart. 

[Prodi'ome, p. 94, 1828.] 

For a discussion on the use of this generic term reference may be 
.m^e to voL ii. of the Wealden Floral 


Zamites megaphyllus (PhilKps), 

[Geol. Oxford, p. 169, Biag, xxx. dg. 1, 187L] 

(PL X. Figs. 4-5; PL XII. Figs. 1, 3-5; Text-fig. 11.) 

1. Palmzamia omgaphylla, Phillips, Geol. Oxford, p, 169, Dino* 
fig* 6. 

P.longifolia, op. cii p. 169, Diag. xxx. %. 6. 
h ? Yueeites ScMmperianuB, Zigno, Flor. foss. Oolit. vol. ii. p. 7 pi. 


Carruthers (70), p. 687. 
Lignier (95), pi. vii,. fig 
Seward (95), p. 75. 
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TiicciteSf sp,, ISTathorst, Ofvers. k. Vet.-Akad. Fork. 1S80, p. 79. 

sp., Bickards, S}Tiopsis, p. S. 

Fodozamites Imiceoldtus^ var. gemimts^ op. cit. p. 3. 

? Krannera mirahilis^ Velenovsky, Gynitiosp. Bdhm. Kreid. pis. i. 
Juccites megaphylla^ Woodward, Lower Ool, p. 598. 


The type-sj^ecimens of Phillips’ FalcBo%amia megaF^liylla and 
F. longifolia are in the Oxford Mnsenm ; the former is redrawn 
in PL XII. Fig. 4, and the latter in Text-fig. 11. 

Frond pinnate ; pinnae, attached to the rachis at a wide angle, 
reaching a length of more than 30 cm. and a breadth of over 3 cm., 
linear in form, attached by a slightly contracted concave basal 
surface, which is somewhat thickened ; the lamina tapers gradually 
to an elongated acuminate apex, frequently falcate near the tip, 
one margin being practically straight, while the other is curved 
(PL XII. Figs. 4-5). Veins numerous and parallel, convei'ging 
slightly towards the base and apex of the pinna. 

The material on which this diagnosis is based consists almost 
entirely of detached pinnae, and it is impossible therefore to give 
a complete account of the form of the frond. The specimen figured 
by Phillips as Pdmommia represents a portion of a pinnate 

frond; it is more accurately reproduced in Text-fig. 11. It is 
impossible to speak with certainty as to the connection between 
tliis pinnate fragment and the detached leaflets of the type named 
by Phillips Palm%amia megapliylla (PL XII. Fig. 4). The former 
specimen bears a close resemblance to some species of Fodo^amites^ 
■e.g. P. lameolatus^ but the examination of a considerable number 
of detached pinnoB, varying in size from 3*5 to over 30 cm. 
in length, leads me to regard Palm%amia megaphjlla and 
P. longifolia as specifically identical. The great length of the 
pinnse, like that of which a portion is shown in Fig. 5, and their 
shape can be matched almost perfectly with pinnse of recent 
Cycadean fronds, e.g. Ceratozamia mexicana. On the whole I incline 
to the opinion that the numerous Monocotyledon-like leaves from 
Htonesfield are the pinnm of a Cycadean frond. In certain recent 
Cycads, c g. species of Micephalartos, the pinnee may be readily 
detached from the rachis by a well-defined separation-surface, and 
the narrow oval scars left on the axis of the frond are such as 
might be formed by the bases of pinnm like that represented in 
Fig. 4, PL XII. 
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Botli the British Museum ami the Oxford Museum collections 
include several examples of the pinn^ of Zmmtes. In many of 
them the base is well shown: it has the form of a clean-cut 
margin terminating the pinna by a curved lino, which may extend 
sufficiently far into the lamina to present the appearance of a semi- 
circle. In some of the larger pinnae the base is slightly over 2 cm. 
in breadth, and is thus greater than that of the pinnm of recent 
Cycads. Another characteristic feature is the very gradually 
tapered apical portion of the pinna, and, as seen in the drawing 
(PL XII. Big. 5), the surface of the lamina is strongly convex in 
its narrow part: this convexity is no doubt the result of contraction 
of the stout leathery pinna after death. The occurrence of pinme 
which exhibit identical features, varying in length from ?y6 to- 
33 cm., is an additional piece of evidence in favour of regarding 
them as segments of large Cycadean fronds. The parallel veins are 
clearly shown in the fragments of lamina represented in PL XII, 
Big. 1, and in PL X. Big. 4, ^^^ ^ ^ ^ ^ ^ 

The long parallel-veined leaves figured by Zigno from Jurassic 
rocks of Italy as Yziccites SoMmpermius are probably identical 
with the Stonesfield Slate pinnae. Other fossils comparable with 
Zamites megapliylhis Zdmia washingtoniana,^ a Potomac species 
described by AVarcl, leaves from the Lower Cretaceous of Bohemia 
referred by A^elenovsky to the genus Krminera^ {K, miralilu^ 
Cord.), and Schenk's species J^tcro^hjUxm giganteimi^^ from the 
Trias Eaibl beds. One may note also a resemblance between the 
Stonesfield pinnae and the long narrow leaves from the Ehsetic of 
Tonkin identified by Zciller as JYoeggerathiopsu 
Xathorst has suggested that Phillips’ species Fdmozmnia mega- 
phjlla ( = Zamites megaphjlhts) should be referred to Yuccites.^ 

V. 86. PL X. Big. 4. 

A small piece of a broad pinna 16 cm. long and 4 cm. broad. 
The lamina is traversed by numerous parallel veins between which. 


V Ward (95), pi. ii. fig. 6. 

3 Velenovsky (85), pis. i.-iii. 
3 Sehenk (66), pi. ii. 

^ Zeiller (02), pi. xl 
® Nathorst (80), p. 79. 
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as shown in the drawing, occur finer longitudinal lines, which 
probably indicate strands of mechanical tissue between the true 
reins. The specimen is incomplete; at one end the lamina is 4 cm. 
broad, and at the other 3*6 cm. 

Stonesfield. JSgerton ColL 

V. 4064. PL X. Fig. 0. 

Part of a leaf 13*5 cm. long, and 2*7 cm. broad at the widest end. 
The parallel veins and the fainter intercostal lines are less clearly 
shown than in the specimen represented in Fig. 4. One edge 
(right) of the pinna is practically straight, while the other is 
curved, a character frequently noticed in the segments of Cycadean 
fronds. The circular scar near the broader end of the fossil is 
simply a hole in the lamina. 

Stonesfield Slatc. 

V. 4067. PI. XII. Fig. 5. 

A pinna 22 cm. long and 3*1 cm. broad at the widest end, but 
tapering to a breadth of 4 mm. at the apical portion. Yeins as in 
the specimen represented in Fig. 4, PI. IX. This specimen, like 
many others, shows that the lamina, which is almost or quite flat 
at the broader end, becomes gradually more convex towards the 
narrower end. This strongly arched form of the apical portion is 
no doubt the result of contraction of the dead pinna. 

Stonesfield. 

¥. 4652. PI. XII. Fig. 3. 

Possibly a complete pinna, 8*5 cm. long ; at the broader end the 
lamina is somewhat contracted, and presents an appearance which 
suggests that it is the actual base. 

Y. 3460. PI. XII. Fig. 1. 

The broad truncate end of a pinna, showing the parallel yeins 
extending to the edge of the lamina. On the same piece of rock 
occurs another fragment which represents an acuminate apex of 
a lamina. 

Sevenhampton. B, Btwhnmi Coll, 

PL XII. Fig. 4. 

A specimen in the Oxford Museum, and probably the type of 
Phillips’ Falm%amm megaphjlla. The pinna, which is 13 cm, long, 
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skows a slight callosity at the base and the tapered convex distal 
portion of the lamina. 

Stonesfield. 

Text-fig. 11. 

A specimen in the Oxford Museum; the original of Phillips’ 
Falmzamia longifolia. As pointed out above, this example may 
possibly be a fragment of Podozamiies ImiceolatuB (L. & H.), but on 
the whole I prefer to regard it as a piece of a frond of Zamites 


Stonesfield, 


F’la. 11 . — Zmmtes megaphylhts (PhiiL). Nat. size. From 
Oxford Musemu. 


speijinieu in the 


V. "4066. An incomplete pinna 21 cm. long, 3 cm. broad at 
the wider end, tapering to 1*3 cm. at the narrower end. The 
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narrower part of the lamina is much more convex in section than 
the broader end. 

¥. 9010, A specimen 18 cm. long and 5 cm. broad; a portion 
only of the pinna is seen ; venation clearly shown, here and there 
forked veins may be recognised. 

Stonosfield ? 


Other specimens Y. V, 3460, V. 3461, V. 3463, 

Y. 4063, Y. 4065 (the apical portion of a pinna, labelled ^^Termination 
'Of the rib of a Saurian”), Y. 4068, Y. 4644, Y. 4650, Y. 4651, 
¥. 4654 (?), Y. 4675, Y. 6583 (?), 41,380, 53,817. 


Genus CTENIS, Lindley & Hutton. 

[Foss. Flor. vol. ii. pi. ciii. 1834.] 

Ctenis latifolia (Brongniart). 

[Hist. veg. toss. p. 266, pi. ixxxii, 6g. 6.] 

1828. Tcemopterls lat'ifolia, Brongniart, Prodrome, p. 62. 

latifolia^ Brongniart, Il Lst. veg. loss. p. 266, pi. Ixxxii. fig. 6. 

1833. Odontoptevh laMfolia^ Sternberg, Flor. Vorwelt, v.-vi. p. 79. 

1838. Tcenlopteris latifolia, ibid. vii. p. 139. 

ZnmHes lat folUts, ibid. p. 199. 

1845. Ttoniopterls lat folia, Unger, Syiopsis, p. 37. 

Ci/cadltef){?), Buokmaii, Geol. Cheltenham, p. 67, pi. i. fig. 2. 

1848. Tioiiopteris lat folia, Broun, Ind. Pal. p. 1214. 

1849. T. latifolia, Brongniart, Tableau, p, 105. 

1850. T, latifolia, Unger, Gen. spec. foss. plant, p. 213, 

1854. T, lat folia, Morris, Brit. Foss. p. 23. 

1856. T. lai folia, Zigno, Flor. foss. Oulit. vol. i. p. 204. 

1860. Oleandridhm riftatnm, Scliimper, Trait, pal., veg. vol. i. p. 60S. 

1871. Tceniopteyin latifolia, Phillips, Geol. Oxford, p, 168. 

TtefophijUum Buclcmanni, ibid. p. 170. 

1873. Tcenioptms ‘cUtata\pKX8), Saporta, Pal. Fran 9 . vol. i. p. 445. 

1884. rterophijllnm Btiohmmtni, Bidiards, Synopsis, p. 2. 

1894. P. Buchmamii, Woodward, Lower Ool. p. 099. 

Tmnioptem vUtata, ibid, p, 600. 

The type-specimen of Brongniart’s, TmniopUris latifolia is in the 
Oxford Museum. The veins are incorrectly represented in the 
iignre as separate ; they agree precisely with the veins of Ctenis in 
being joined together laterally hy oblique cross-connections. The 
^single example of Ctenis that I have seen from Stonesfield is too 



Seward (00), pL viii. tig. *2. 

Seward (00), p. 232, fig. 42 ; alHo (00’^), 
RaciboraH (94), pis, xvi.-xvii. 

Ward (00), p.. 357, pi. lYiii. tig. 4. 
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imperfect to form the basis of a satisfactory diagnosis. The type- 
specimen consists of a torn and incomplete piece of a frond, ’v^^ith 
a broad rachis giving off short and broad segments traversed by 
parallel veins, which occasionally fork and are connected here and 
there by obliqne branches. The veins are, on the average, rather 
more than 1mm. apart. 

I have no doubt as to the specific identity of the specimen 
figured by Euckman from Sevenhampton as Cycadites^'^ with the 
type-specimen of Erongniart. 

Ctenis latifoUa differs from the Inferior Oolite species CLfalcsta'^' 
in its shorter and broader segments ; as regards venation-characters 
the two forms are identical. An imperfect leafiot, wdiich I described 
as CteniSy sp., from a specimen in the Manchester Museum,- may be 
compared with the Btonesfield tyj)c, but we have not sufficient 
data from which to decide as to their possible identity. A form of 
Ctenis frond similar to C. laUfolm has been described by Eaciborski 
from the Lower Jurassic rocks of Cracow as Ctenis Zeyschneriy^ 
which is no doubt a closely allied plant ; another similar type is 
represented by Ctenis oromllensisy^ a species figured by Lester 
Ward from the Jurassic beds of Oroville, California. It is by no 
means unlikely that the Btonesfield plant is specifically identical 
with the American form, hut until bettor specimens are obtained 
it is impossible to make a more definite statement as to the position 
and characters of the Btonesfield type. Phillips includes Ftero- 
pliyllum Gomptumy ITilssonia compta (Pliill.)], in his list of 

Btonesfield species ; it is possible that ho apxdicd this name to Ctenis- 
Mifolia. 


Genus OTOZAMITES, Braun, 

[Munster, Beit. Petrefact. Ilei't vi. p. 30, 1843.] 

Otozamites, sp. 

[Cf. 0. ohUmts (L. & IL), Tar. ooliticus.'] 

The Museum collection includes a few imperfect and obscure 
specimens of Otozmnites fronds, which are too small and indistinct 
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to determine with confidence. These fragments, which were 
obtained from the Inferior Oolite of Bamack and IFansforrl, in 
^sorthamptonshire, are perhaps best described as Otozamites, sp., 
and may be identical with the Yorkshire type of frond described as 
0, oltusm^ Ydx\ ooliUeits} 

The Jermyn Street Museum contains a specimen of Otozamites 
from the Inferior Oolite of Stamford (a locality on the borders of 
Lincolnshire and close to Barnack and Wansford), bearing the 
name Otozamites graphims^ a species recorded by Professor Jiidd^ 
from the Lincolnshire Oolite of Stibbington. The Stamford 
specimen may be specifically identical with those in the British 
Museum, but it is impossible in the absence of better specimens to 
determine its exact position. 

V. 4641, V, 4660. Pieces of Otozamites fronds. 

Sheep pit near Wansford (Inferior Oolite). €. JF, Peach Coll, 

V. 6585. An obscure impression, 17 cm. long ; pinnm contiguous, 
with auriculate upper basal edge. 

Stonesfield Slate. 

51,129. A similar specimen from Bamack. Morris Coll, 

V. 5274, V. 6588. Obscure impressions ; locality unknown. 


Genus SPHENOZAMITES, Brongniart. 

[Tableau, p. 61, 1S49.] 

Brongniart propjosed the name Sphenozamites as a sectional 
designation for Cycadean fronds included under Otozamites and 
characterised by the presence of divergent veins and by the 
absence of an auriculate base; he suggested that the name 
might eventually be raised to generic rank. Zigno made use of 
Brongniart’ s genus in his Oolitic Flora^ and instituted the species 
Splienozamites Rossii for a pinnate frond with broad wedge-shaped 
pinnm traversed by spreading veins, and without the auriculate 


1 Seward (00), p. 218, pi. i. fi| 

2 Judd (75), p. 174. 
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base that forms a generic okai’acter of the typical Otozamites. 
Sebimper also adopts Splienozmnites as a generic name, but 
correctly points out that OtozMites Bcan-i of Lindley & Hutton, 
which Brongniart gave as the type of Bphenozmnites^ is a triiC' 
Otozamites, Saporta defines the genus as follows : — 

‘^Frondes plerumque rachi valida tercti instructs pinnatie, 
pinnse vel foliola latiores majusculno basi plus minusve angustata 
subpediceliatse aequilaterales cartilagineocinctse integrse aut apice 
sinuatse dentataeque spinosae, racheos lateribus ordine alterno 
inserts nee unquain basibus inter sc connexis racheos superficieiu 
tegentes, nervulis e loco insertionis radiantibus numerosis dichotome 
pluries divisis.” ^ 

Among recent Cycads we find a similar form of pinna in species 
of EnGephalartos and Zamia^ e.g., Z, Shmieri^ Z, integrifolia^ 
Z, muricata. 

Fronds conforming to the Bjphenozamites pattern occur in Lower 
Permian rocks, ^ and extend through the Jurassic system. It is a 
convenience to adopt this generic name for fronds bearing pinnae 
having a comparatively broad and short, more or less wedge-shaped 
lamina; the distinction between certain forms of Otozamites and 
B;phe7iozamites is often very slight, and probably does not constitute 
a generic difierence in the sense in which genera arc defined among 
existing plants. Sphenozamites^ like Otozamites and numerous 
other genera, is used in a provisional and artificial sense as 
denoting certain characteristic features in the shape of the leafiets, 
and not in the sense of generic designations based on characters of 
primary taxonomic importance. In the WeaUen Mora, vol. ii., 
I described a plant under the name of Witliamia, which possesses 
broad pinnae or leaves very similar to those of Sphenozamites, but 
distinguished by the presence of strong recurved hooks situated 
immediately below each leaf -like appendage. Professor Zeiller^^ 
afterwards substituted the generic name Bewardia for Witliamia, as 
I had overlooked the fact that the latter term had previously been 
used by Unger. 


^ Saporta (75), p. 181. 

® Zoiller (00), p. 232 ; Eenauit (81). 
® Zeiller (00). 
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Sphenozamites Belli, sp. nor. 

(PL XI. Fig. 4 ; Text-fig. 12.) 

1845. ? l^madodb ohtusa^ Buckman, Geol. Cheltenliam, p. 67, pi. i. fig. 2. 

1854. iV. ohtusa^ Morris, Brit. Eoss. p. 12. 

1871. iV^. Phillips, Geol. Oxford, p. 169. 

1894. obUisa, Woodward, Lower Ool. p. 598. 

Type-specimen (Text-fig. 12) formerly in the collection of 
A. M. Eell, Esq., and recently presented by him to the Oxford 
Museum. Erom Stonesfield. 

The species is founded on detached pinnm characterised by their 
wedge-shaped lamina, which tapers gradually to a comparatively 
acute apex, one edge of the lamina being more strongly arched 
than the other; the pinnse are contracted at the proximal end,, 
and were probably attached by a narrow base to the rachis. 
Veins numerous, dichotomously branched, spreading from the 
base through the substance of the lamina. 

The leaflet figured by Buckman as Nuiadea ohUisa is probably 
specifically identical with Mr. Bell’s specimen, but as I have not 
been able to identify the original of the crude drawing published 
in the Geology of Ckeltenliam it seemed wiser to institute a new 
name. I have therefore named the species after Mr. Bell, whose 
collection of fossils has afforded me much assistance in the 
investigation of the Stonesfield flora. Spliemzamites Belli may 
be compared with species from Italian Jurassic beds referred by 
Zigno* to the same genus, and with 8. rohistus, ITewb./'^ from the 
Ehaetic of Honduras. 

Text-fig. 12. (Specimen in the Oxford Museum.) 

A single pjinna, 9 cm. long and rather more than 4 cm. wide in 
the broadest part ; the veins are numerous and spreading, diflering 
both in their more divergent course and in their greater number 
from those of Fodommites. 

V. 4069. PL XI. Fig. 4. 

A single pinna 8 cm. long. The asymmetrical form of the lamina, 
the course and greater number of the veins, are characters by which 


^ Zigno (81), pis. xxxix.-xl. 

2 Newberry (88), p. 347, pL viu. %* 14. 
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we may distinguish this type from Fodozamites as represented in 
Figs. 1 and 2, Pi. XI* 

Stonesfield. 

V. 3421. Leaflet 6 cm. X 1*7 cm. ; hlunt apex 

Eyeford, Gloucestershire (Stonesfield Slate). Broclie Coll, 



Fia. 12 . — Bphemzamites Belli, sp. nov. Nat. size. Presented by Mr. Bell to 
the Oxford Museum, 

. V. 3436. Labelled ^^Wmadea ovataF Similar to Y. 4069 
(Fig. 4), but the venation is less distinctly shown. 

Eyeford. Brodk Coll. 

Other speeimem:—Y. 4642 (Stonesfield), 41,381 (Stonesfield, 
Morris Coll.), 52,817. 
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A Genus of Gymnosperms of Douhffal Affinity. 

Genus PODOZAMITES, Braun. 

[Munster, 15eit. Petrefaet. Ilet't vi. p. 36, 1843.] 

I have elsewliero suggested tbat Podozamites may be a genus of 
•Conifers similar in babit to the recent Agutlm austmlis^ Balisb.^ 
The Stonesfield specimens are detached leaves, or leaflets, and 
afford no additional evidence as to affinity; in shape and form 
they present a striking resemblance to the broader leaves of 
Agatlm. 


Podozamites stonesfieldensis, sp. nov. 

(PI. XI. Pigs. 1-2; PL III. Pig. 4.) 

1845. IdaiacUa ovatcif Buckman, Geol. Cheltenbara, p. 67, pi. ii. fig’. 1. 

BensoniaoimtayVoid^,'^.(^^^ 

Lilicc lanceolata, ibid. pi. ii. fig. 3. 

1854. L, lanceolata^ Morris, Brit. Foss. p. 11. 

I^aiaclea oData, ibid. p. 12. 

? Bensonia ovata^ ibid. p. 3. 

1871. Naiadea ovata^ Phillips, Geol. Oxford, p. 169. 

Bensonia ovata, ibid. p. 168. 

Lilia laneeolata, ibid. p. 168. 

1886. X. lanceolata^ Gardner, Geol. Mag. vol. iii. p. 203.’ 

Bensmiia ovata ^ ibid. 

1894. Lilia lanceolata^ Woodward, Lower Ool. p. 598. 

Bensonia ovata ^ 

I have ventured to designate the Stonesfield specimens represented 
in PI. XI. Pigs. 1, 2, and PL III. Pig. 4, by a new specific name, 
.as there is some doubt as to the nature of the fossils figured by 
Buckman. It is practically certain that the specimen which he 
figures as Naiadea omta is identical with this species, but the 
■Specific name ovatiis has already been nsed in connection with the 
genus Podozamites. Possibly specimen. Xo. Y. 3468 (PL XI. Pig. 2) 
is the type of Buekman’s Naiadea omta^ hut the drawing is not 
•sufficiently clear to render this certain. 


1 Seward (00), p. 241. 
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The specimen represented in Bnckman’s pL ii. fig. o as Lilkf 
lanceolate is, I have little doubt, specifically identical with Fodo- 
%amites stonesfieldensis. The species named by Bnckman Bensonia 
ovate (Geol. Chelt. p. 67) is not represented by a drawing; it is 
described as being characterised by ^'leaves oblongo-ovate, entire, 
with short stalk,” ^ and may be Podozamites, In a paper on 
Mesozoic Angiosperms Mr, Starkie Gardner alludes to the genera 
Lilia and Bensonia of Bnckman, and speaks of them as being either 

Cycadaceous or too indistinct to be determinable.” 

Localities and JSormns, — Sevenhampton, Eyeford (Stonesfield 
Slate, Great Oolite). 

The material is too fragmentary to admit of a satisfactory specific 
diagnosis. The leaves or leaflets (if the plant is a Conifer, allied to 
Agatliis, the term leaf must be used ; if it is Cyeadeaii the term 
pinna or leaflet is more accurate) are symmetrical about a median 
axis, oblong-ovate in shape, entire, tapering somewhat abruptly to 
a narrow base and more gradually to the apex ; veins rather more 
than 1 mm. apart, converging towards both the base and apex of 
the lamina. 

Fodo7Mimfes stonesjieldensis bears a fairly close resemblance to 
Podozamites lanceolatus, var. latifolius^ as figured by Schenk,^ from 
China, and to Geyler’s Japanese species, P.Remii} 

V. 3420. Pl.XL Eig, 1. 

Leaf 7*5 cm. long ; the gap in the middle of the lamina has 
probably been produced by tearing. Yeins very well defined, 
simple, or forked cither close to the base or during their course; 
through the lamina. 

Eyeford. Brodie (ML 

V. 3468. PI. XI. Fig. 2, 

Possibly the original specimen figured by Buckman as Naiadea 
ovatai 8 cm. long by 3*6 cm, broad; similar to V. 3420 (Fig. 1), 
but more complete. The base is slightly notched, as if originally 
attached directly to an axis. 

Sevenhampton. Brodie ColL. 

1 Buciiman (45), p. 93. 

^ Gardner (86), p. 203. 

^ Schenk (83), pi. xlix. %s. 5. 

Geyler,(77), pi. xxxiii. ; Yokoyama (89), pis. iii.-iv. 
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¥. 4662. PL III. Fig, 4. 

Possibly a smaller leaf or leaflet of this species ; 2*1 cm. long by 
1*2 cm. broad. 

Y. 3435. A specimen labelled “One of the Liliacese.” Of.. 
Enckman’s pL ii. fig. 3.^ 

Sevenhampton. Broclie Coll, 

Other speeimens : — Y. 3437, Y. 4070. 

aYMhrOSPEPMOIJS SEEDS. 

numerous seeds haTe been obtained from various horizons and 
localities which it is hopeless to attempt to refer to specific types or 
to assign with confidence to their systematic position. On the other 
hand, there are many seeds which can be recognised by their shape* 
as belonging to fairly well defined types ; an example of a seed 
which may be designated by a specific name is Carpolitlies conmis 
as figured by Lindley Hutton. Until we find C. coniciis with 
its tissues petrified or attached to a supporting organ we cannot 
determine its precise position j but, on the whole, it is more likely 
to belong to a Cycadean plant than to a Conifer. There is one- 
difficulty that confronts us in dealing with such seeds as Carpolithes 
conieuSj and that is the difierence in appearance between a fairly 
complete seed and an internal east; this is shown in the example 
from Malton represented in Text-fig. 15. In some instances it is. 
possible to recognise with a fair degree of certainty detached seeds 
of Araucarian cones; in this case we are able to compare them 
with seeds or seed-impressions on cone-scales of the Araucarites 
type. In the following pages I have dealt with two sets of seeds- 
under distinct specific names, Carpolitlm eonicus and C, Mospyru 
f Of mis, while several others are designated Carpolitlm, sp. It is 
a hopeless and futile task to attempt to discriminate between 
isolated gymnospermous seeds which difier from one another chiefly 
in size. The generic name Carpolitlies is used in a comprehensive 
sense for seeds of doubtful botanical position", in a former volume" 


1 Buckman (45). 

2 Seward (95),. p. 101, 
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I have discussed at some length the application of this term to 
fossil seeds. It has been shown by Carmthers that some of the 
dreat Oolite fossils referred to CarpoUtJm are more likely to be 
reptilian eggs.^ 

Oenns CARPOLITHES, Sternberg. 

[Flor. Vorwelt, iv. p. xl. 1823,] 

Carpolithes conicus, Lindley & Hutton. 

[Foss. Flor. pi. elxxxix. figs. 1, 2, 4, 1830.] 

(PL XIIL Fig. 5 ; Text-figs. 13-15.) 

1836. CarpolUhes eonica, Lindley & Hutton, Foss. Flor. pi. elxxxix. 
figs. 1,2, 4. 

0. BiteUandi, op. dt. pi. elxxxix. figs. 3, 5. 

1845. 0. conieuSf Buckman, G-eol. Cheltenham, p. 67, pi ii. figs. 5-6. 

0. Bucklandly Unger, Synopsis, p. 188. 

(7. Gonieo,^ ibid. 

1848. C. Bronn, Ind. Pal p. 239. 

0. conicus^ ibid. 

1849. €. BitcUandi, Brongniart, Tableau, p. 106. 

C, cornea^ ibid. 

Ulospermnm ormimiii Pomel, Flor. ibss. France, p. 1 6. 

U, cmieum^ ibid. 

1850. Carpolithes BHcklmidiy Vng^ex^ Gen. spec, plant, foss. p. 309. 

C. conlea, ibid. 

1854. C, conicus, Horris, Brit. Foss. p. 4. 

1870. Cycadmoearpus eomcuSy^Gk)m^&:, Trait, pal. veg. vol ii. p. 210. 
C,Bi(ekl(mdi,^i^i 

1878. Gmpolithns eomcm, Proc. Geol. Assoc, vol v. p. 494. 

1885. Cycadeospermum Bucklandi, Zigno, Flor. foss. Oolit. p. 160. 

€. eonicumy ibid. 

1892. Carpolithes Bucklandi, Fox-Strangways, Jurass. Hocks, p. 302. 

C. conicus, ibid. 

1894. Cyeadinocar pus conicus, Woodward, Lower Ool p. 599. 

The origmal specimen figured by lindloy & Hutton in their 
pi. elxxxix. fig. 4 as CdTpolitlids couicoi is in the ^Manchester 
Museum, and is redrawn in Text-fig. 13. Another seed in the same 


■collection (361, Text-fig. 13«) may he the original of Carpolithes 
BiusklanM as represented in the Fossil Flora, pi. elxxxix. fig. 5. 



* Garruthers (71-). 
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T have no hesitation in uniting CarpoUilm conicus^ L. & H., and 
C. BuGJdancUf L. & 'K.^ ex WilL MS., under one specific name. 
The seeds designated hy these names were obtained from the 
Coralline Oolite of Malton in Yorkshire. 

The seeds grouped under Gm'poUthes conicuB are characterised 
by their conical form, by the broad truncate surface, which is 
probably the base of the seed, traversed by either one or three 
prominent ridges. The margin of the truncate surface is usually 
provided with irregular tooth-like prominences, which were most 
probably pierced by vascular bundles which passed into the seed 
from its suj)porting organ. On some of the seeds the lateral 
surface bears numerous and irregularly disposed tubercles, 
a character which Lindley & Hutton mention as peculiar to 
Carpolitlies BuGhlancli, These lateral tubercles exhibit no uni- 
formity either in their arrangement or in their occurrence, 
and they cannot, I think, bo regarded as having a taxonomic 
importance. They may have been caused by the attacks of 
insects, and are probably not an original feature of the seeds. 
In some seeds, e.g. Y. 9004 (Pi. XIII. Pig. 5), a single median 
ridge (Pig. 5, a) extends across the truncate end, while in 
others (Text-fig. 13^? and Text-fig. 14 C) three ridges extend 
from the slightly raised centre of the truncate surface to the 
edge, giving the seed a somewhat triangular appearance. The 
difference in the form of the seeds, whether biconvex in section or* 
triangular, cannot reasonably be considered a specific character. 
In the recent Ginhgo liloha (the maidenhair -tree) the seed, or 
rather the embryo-sac, is usually two-angled, but three-angled seeds 
arc sometimes met with.^ The peripheml teeth are clearly seen in 
A, E, and C, Text-fig. 14. In some examples the truncate 
surface is almost flat, with a central papilla (Text-fig. 13&), 
while in others (Text-fig. 13«) it is broadly conical. A specimen 
from the Malton Museum represented in Text-fig. 15 shows 
a seed cut through longitudinally; the interior is seen to be 
occupied by a cylindrical cast, bluntly terminated at one end and 
more pointed at the other, resembling the nut of a Ginlcgo seed. 

As regards the morphological nature of the parts of the seeds seen 
in the fossil specimens, the fairly thick outer envelope which forms 


i Penzig (94), p. 515. 
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tlie surface in the seeds represented in Fig. 5, PL XIII., and in 
Text-figs. 13 and 14, was probably a woody integument, winch, as 
in recent Cycad seeds and in the seeds of QinhgOj was perhaps 
■enclosed in a thick fiieshy envelope formed from the more external 
-portions of the integument. The internal cast seen in Text-fig. 1 5 
may be' regarded as replacing the embryo-sac. A comparison may 
be made between the seed shown in section in Text-fig. 15 and 
dhe drawing of a Ginhgo seed reproduced in a paper on the 
Maidenhair-tree published in 1900.^ 

In the seeds of some recent species of Cycads, c.g. Macrozamia 
.Fr(mr% there is a large smooth area at the base of the seed by 
which it was attached to the carpophyll, which is separated from 
’the rest of the seed by a slightly projecting ridge formed by the 
^fieshy portion of the integument.^ This smooth basal area may 
be compared with the truncate surface of the fossil seeds. 

It is possible that some of the specimens referred to as 
Car^olitlm, sp., may be the internal casts of Carpollthes eonions. 
In all probability Carpolitlm comcns was borne by a Cycadean 
plant, or perhaps by a member of the Ginkgoales ; the point cannot 
be definitely settled wdthout further evidence, but I incline to 
■the view that the seeds are those of ,a Cycadean genus. 

"Numerous specimens of Carpolitlm miicuH may be seen in many 
museums, e.g., Jermyn Street, York, Scarborough, Whitby, Malton, 
and several others. 

Y. 9004. PL XIII. Fig. 5. 

A conical seed, 8 cm. long, with truncate and slightly arched 
base (upper part in the drawing), traversed by a single median 
ridge, and surrounded at the margin by numerous teeth occurring 
either singly or in pairs. The breadth of the broad end is 2*2 cm. ; 
the ridge shown in side-view in the figure, and passing over the 
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Fig. 13. — Carpolithes eomcus^ L. & H. From the type-specimens ofLiudiey& 
Hutton in the Manchester Museum. Ho. 361 ; h, c, Ho. 360. Hat. size. 

base, and in the j>resencG of nnmcrons tubercles. The seed shown 
in side-view (h) and in basal view (c) is the original of C, conicm 
as figured by Lindley & Hutton (pi. elxxxix. fig. 4). 




Fig. H . — Cmpolithes conku,% L. & H. Dravni from a specimen in the Malton 
Museum. A and C nat. size, B x 5. 

Text-fig. 14. A -well-preserved seed, 3 cm. long, dra-wn from 
a specimen in the Malton Museum; this example sho-ws very 
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clearly tlie three basal ridges (Eig. C) and the well-defined tooth- 
like projections (A and E). 

Text-fig’. 15. A seed from the Maltoii Museum showing the 
testa (integument) and the cast of the embryo-sac. 

. V. 90D7. PL III. Fig. 3. An internal cast, probably of (T/. 
showing a single median ridge across the broad end. 

]\Ialton. 


Fig, 15 . — fMrpoUfhcs comma, L. 11. Drawing <>i‘ a speeiuien in tko Maltoir 
IMuseiim. Nat. size. 

V. 9005. Several casts of seeds, some with a single median 
ridge, as in Y. 9004 (Fig. 5, PL XTIl.), others with three ridges- 
meeting in the centre of the broad truncate end. 

Other specimens V. 9006 ; V. 9008 ; 40,553 (Malton, Berner- 
hmih €olL)\ 40,580 (Kirby Moorsidc, Bean (JoIL); 41,399 {Morris 
Coll.) ; 44,399 {Mantell Coll.) ; 52,604 (Malton, Morris GolL) 
52,938 (Malton, presented hj the Hon. Robert Marshmi^ 1878). 

Carpolithes diospyriformis, Sternberg. 

[Flor. Vorwelt, iii. p. 37, pi. xxxvii. fig. 6, 1823.] 

(PL XII. Fig. 7 ; PL Xlll. Figs. (>-7.) 

1823. CarpoUtea dwapyriformia., Sternberg, Flor. Vorwelt, iii. p. 37„ 
pi. xxxvii. lig. 6. 

1825. €. diospyriformia^ op. cit. iv, p. xl. 

1845- C. diospynformia, Unger, Synopsis, }). 250. 

1848. Carpolithes diospyriformia, Bronn, Iiid. Pal. p. 239. 

1850. 0. diospyriformiSf linger, Gen. spec*, loss. j)lant. p. 517. 

1854. C. diospyfifornm^ Morris, Brit. Foss. p. 5, 

1871. Carpolithm dmpyriformisy Phillips, Gool. Gxibrcl, p. I7l, Ding, xxxii, 
%- 2 . , 

1894. Cyeadvnocarpm LindUyanns (pars), Woodw^ard, Low’-er Ool, p. 599. , 
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The seeds referred to Carj^olitlm impyriformis di^er sufficiently 
from those of the preceding species to be regarded as a distinct 
type. The example represented in Eig. 7, PI. XIII. may be 
described as a typical seed of this species; it consists of a slightly 
asymmetrical pyriform cast, prolonged at one side of the broad base 
into a short stalk (5.), and tapering distally into an ill-defined 
aifical region. This cast is frequently enclosed by an integument, 
represented either by a ca,vity in the rock-matrix or by a distinct 
shell, which appears to be absent from the base of the seed 
(Pigs. 6-7, PL XIII.). The smaller seed shown in Fig. 6 may 
perhaps represent a distinct species, but so far as the material 
enables one to form an opinion, I am inclined to refer both to 
(7. diospyriformis ] the smaller cast has the same lateral area of 
attachment (s.) as occurs in the larger examples. The small cast 
represented in Fig, 7, PI. XII. also shows very clearly the laterally 
situated basal scar (s.). 

I am unable to express an opinion worth consideration as to 
the nature of the plant which bore diospyriformis. 

Specimens of C, diospyriformis are well represented in the Jermyn 
Street Museum, the Manchester Museum, the Sedgwick Museum,, 
Cambridge, and in various museums in Yorkshire. 

V. 2513. PL XIII. Fig. 7. 

A cast 2 '2 cm. in lengtli, surrounded, except at the base, by 
a shallow groove — probably representing an integument— which 
ai)pears to become continuous with the narrow apical neck of the 
cast. Slightly to the left of the middle of the broader (basal) end 
the cast is prolonged into a short stalk (s.). 

Stonesfield. Baber ColL 

V. 2513^. PL XIII. Fig. 6. 

A smaller and broader seed, possibly a distinct species, 1*2 cm. 
by 7 mm., of pea-shaped form, showing a lateral area of attachment 
or short stalk at s, Baber ColL 

¥.25m PLXII. Fig. 7. 

A small internal cast with a lateral scar, 5 ,, probably specifically 
identical with Y. 2513 (PL XIII. Fig. 7). Baler ColL 

Y. 4648. A well-preserved specimen, similar to that shown in 
Fig. 7, PL XIII. 
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Other specimens : — V. 82 (several seeds, Egerton Coll,') ; V. 2513 
(several seeds in addition to those figured, Baler ColL); ¥, 4049 
{R, Brown Coll); V.466S;' Y. 4671 (Sevenhampton) ; Y. 0347 
(Stonesfield) ; Y. 6582 ; Y. 6590 ; 40,514 {Bowerlanh Coll); 
40,581 (probably C, impgriformt^^^ Keliaways Eock, 

Scarborough, Bean Coll); 41,168 (Stonesfield); 52,866 (several 
specimens, B. Sharp Coll) ; 52,938^^ (Stonesfield, presented hy the 
Hon, Rolert Marsham^ 1878). 

Oarpolithes, sp. 

Under this designation are included several fossil seeds from 
Stonesfield and elsewhere that do not sufficiently resemble either 
of the preceding types to be definitely referred to C, conieusovio 
C, diospyriformis. The practice of appending specific names to 
casts of Gymnospermous seeds which do not exhibit any well- 
marked distinctive features seems to me to serve no useful purpose. 

Y. 224 (Malton, Coralline Oolite, Morris Coll); 40,514 
{Bowerlanh Coll); 40,581 (Eellaways Eock, Scarborough, Bean 
Coll); 52,549 (Malton, Wetherell Coll); 52,895 {Toulmin Smith 
Coll) ; 52,938 {presented hy the Hon, Robert Marsham^ 1878). 


Class COmFEEALES. 

Family ARAUOARIEJE. 

Genus AEATJCARITES, Presl. 

[Sternberg’s Flor. Yorwelt, Yix. p. 203, 1838.] 

The species described below as members of the genus Arauearites 
are founded on fossil cones possessing features characteristic of the 
female shoots of recent species of Araucaria, The data at our 
disposal are not sufficiently complete to enable us to define with 
clearness or certainty the distinguishing features of the various 
examples of cones; the , important fact is that fossil cones from 
several localities and from different sub-stages of the Jurassic system 
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afford trustvi^orthy evidence of the comparative abundance of 
Araucarian plants. It has long been recognised that the existing 
anembers of the Araucariece represent a dwindled remnant of 
a section of Coniferos that was widely distributed in the northern 
hemisphere during the Jurassic and Wealden epochs. The evidence 
on which this statement is based is afforded hy petrified wood 
exhibiting the well-marked histological characteristics of Araucaria 
and Agathis^ and hy cones composed of large single-seeded scales. 
It is intended to consider in detail the geological and googrupliical 
distribution of the Araucariese in a memoir on recent and fossil 
forms that is now in progress in collaboration with Miss Ford, of 
Xewnham College, Cambridge. 

The specific nomenclature adopted in the following pages may 
probably not represent differences worthy of specific rank, hut we 
cannot hope to arrive at a satisfactory decision as to the limits of 
types without additional data. 

Araucarites spligerocarpus, Carr. 

[Geoi. Mag. vol. iii. p. 249, pi. xi. 1866.] 

(PI. XIILFigs. 2-4, 8.) 

1866. Araucaria spharocarjja, Carmthers, Geol. Mag. vol. iii. p. 249, pi. xi. 

1870. A, sphcerocarpaf Schiniper, Trait, pal. veg. vol. ii. p. 254. 

1871. Araucarites sphcerocarpus^ Carrutliers, Geol. Mag. vol. viiz. p. 543. 

1872. A. spheerocarpus, Thlselton-Dyer, Geol. Mag. vol. ix. p. 151, fig, 4. 

Ct. A, JEaeberkinii^ ibid. p. 150, figs. 1-3. 

A. splicer oearpuSf Balfour, PaUeont. Bot. p. 62, figs. 83-85. 

1878. Araucaria sphcerocarpa^ Lyell, Elements Geol, p* 335, fig. 351. 

1884. Araucarites sphmroearpa^ Saporta, Pal. Framj. vol. iii. p. 416, pi. lix. 
iig. 4. 

, 1888, Araucaria splicer oearpa^ Schenk, Ilandbuch, p, 171. 

1894. Araucarites spluerocarpm, "Woodward, Lower OoL p. 599. 

Locality and JEormn. — Bruton, Somersetshire (Inferior Oolite). 

Araucarites splimrocarpus was founded by Oarruthers on a large 
cone obtained from the Inferior Oolite of Somersetshire ; he defined 
the species as follows : — Cone spherical. Scales rhomboidal, with 
a central ridge produced into a stout, somewhat refiesed spine, 
and an obvious furrow dividing the scale into, an upper and lower 
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portion. Twenty to twenty-four scales in each, spiral series in the‘ 
centre of the cone.’' Each scale hears a single median seed as- 
in the recent Araucarias ; the scales have laterally expanded winged 
margins, and present a close agreement, both as regards the position 
and shape of the seed and in their form, with the seed- scales of the 
cones of Aratiearia Coohii^ A. exceha^ and other species belonging 
to the Eutacta division of Aratiearia, 

An important diagnostic character which should be added to 
CaiTuthers’ definition is the occurrence of a single oval seed on 
each cone- scale, the seed being situated in the median line of the 
proximal portion of the scales. 

Type-specimen of Carruthers in the British Museum (41,036 
PL XIII. Pigs. 2-4, 8). The Jermyn Street Museum and the 
British Museum possess plaster-casts of Carruthers' Hype.’ 

41,036. PL XIII. Eigs. 2-4, 8. 

Type-s]3ecimen of Carruthers (GeoL Mag. pL xi. 1866). 

The specimen represents part of a spherical cone approximately 
13 cm. in length and 13 cm. broad j a small piece of the peduncle 
is preserved. The cone-scales, especially in the upper part of the 
cone, have been somewhat worn down distally, but they are more 
perfectly preserved near the base. The exposed end of a cone- 
scale measures 2 cm. across ; it is divided by a transverse groove 
{d, Eigs. 3-4) into two portions, a smaller upper and a larger lower 
portion. Xear the upper edge of the lower half a row of small pits 
is clearly shown (Eig. 3) which no doubt represent vascular bundles 
exposed on the worn-down surface of the cone-scales. Eig. 4 
shows the scales in a more complete state ; the pits are faintly 
indicated, and a central umbo is seen on the lower part of each scale. 

In Eig. 2, PL XIII. a scale is shown cut through longitudinally, 
exposing the seed, s., embedded in the substance of the scale- 
tissues, as in recent Araucarias. Eig. 8 afiPords a surface-view of 
a detached scale ; the slightly depressed area s. shows the position 
formerly occupied by the seed, and at d one sees the transverse 
groove dividing the distal portion of the scale into an upper and 
a lower half (compare Eig. 4, d). The umbo, seen in surface- 
view in Eig. 4, is shown in side-view at ti in Eig. 8. 

Bruton, Somersetshire (Inferior Oolite). Fur chased^ 1861.. 

¥. 6373. An artificial cast of the type-specimen (41,036). 
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Araucarites ooliticus (Carrathers). 

[Geol. Mag. yoI. v. p. 156, pi. ix. figs. 1-6, 1868.] 

(PL XIII. Eig. 1 ; Text-figs. 16-18.) 

1S68. Kaldacarpiim ooUtiemn, Carratliers, Geol. Mag. vol. v. p. 156, pi. ix. 
figs. 1-6. 

1872. X. Balfour, PaLeont. Bot. p. 84, fig. 88. 

1873. Fandanocarpuiti ooUiicimiy YA^o, Flor, foss. Oolit. toI. ii. p. 3. 

Kaidaearpim ooUtmim^ Sharp, Quart. Jouni, Geol. Soc, vol. xxix. 

p. 290, 

-1877. Araiicarites Hudlestoni^ Carruthers, Quart. Jom'u. Geol. Soc. 
vol. xxxiii. p. 402, pi. xvii. 

1878. Araucaria Eudlestoni, Hudleston, Proe. Geol. Assoc. voL v. p, 494. 

1886. Kaidmarpum oolitxmmi^ Gardner, Geol. Mag. toI, iii. p. 199. 

1888, Araucaria Eudlestoni, Schenk, Handbnch, p. 171* 

1890. A. Hudlestoiii, Zittel, Handbuch, p. 280. 

1892. A. Eudlestoyiiy Fox-Strangways, Jurass. Bocks, p. 334. 

1894. I^andanocarpim {Kaidacarpum) Woodward, LowerOol. p. 317. 

1895. Araucarites Hudlestoni^ Seward, Wealden Flor. ii. p. 191. 

1896. Kaidacarpum oolitieim, Seward, Annals Botany, vol, x. p. 214, 

Localities and Rorkons. — ^XingstLorpe, Xorthaats (Great Oolite) ; 
Alalton, Yorkshire (CoraUine Oolite). 

The type-specimen of Araucarites ooliticus {Kaidacarpum ooUiicum, 
Oarr.) is in the Northampton Mnsenm ; the typo of Carruthers’ 
•species Araucarites Bhidlestoni is in the York Museum. 

The genus Kaidacarpum was instituted by Carruthers in 1868, 
and defined as follows : — “ Emit composed of pyramidal rhomhoidal 
single-seeded drupes, sessile or suh-sessile on a thickened spadix.” ^ 
I have elsewhere^ expressed the opinion that the specimens 
included by Carruthers in Kaidacarpwm, and regarded as Mesozoic 
examples of the Monocotyledonous family Pandanese, are cones 
of Araucarian plants. This view has been, in my opinion, 
confirmed by an examination of the type-specimen of Kaida- 
carpum ooUticum in the Northampton Museum. The specimen 
represents a portion of a cone 9 cm. long, consisting of a 
cylindrical projecting central portion covered with spirally disposed 
deep pits or meshes bounded by a framework of crystalline ridges ; 
attached laterally to this central region, and partially covered 


J Carruthers (68), p. 153. 
2 Seward (96), p. 213. 
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by the matrix of the rock, are numerous imbricate scales. On one- 
side of the central region one sees that some of the pits or pockets 
are occupied by seeds which extend distally into the hollow 
basal portion of the cone-scales. The scales are approximately 
T7 cm. broad and slightly winged. At the base of the cone are 
portions of small sterile scales. The features imesentod by this 
cone agree precisely with those of recent Araucarian cones ; the 
single seed embedded in each scale, the general form of the cone, 
the form of the individual cone-scales, and the occurrence of sterile 
scales at the base are characters which can be exactly matched 
in recent Araucarias. I have included the species Arauearites 
Mudlestoni, Carr., under A, ooliticus^ as I fail to discover any 
differences that appear to be of specific rank. 

Another specimen in the ^Northampton Museum, drawn in 
Text-fig. 17, shows a portion of a smaller cone : in A a scale is 
• represented in surface-view ; the thin lateral borders are clearly 
shown in both A and B, Text-fig. 17 ; from the lower margin of 
the scale (A) the end of a seed projects, and in the end-view (B) 
one sees the cavity originally occupied by a seed. The example 
shown in Text -fig. 18, also from Kingsthorpe, illustrates the 
' appearance presented by a small cone as seen in surface-view. 

Armwarites ooliticus bears a fairly close resemblance to a Erench 
cone of Lower Cretaceous age described by Eliche as SarcostrohihS' 
' FmiUnif^ and referred by him to the Araucarieju. 

The specimen figured by Bindley & Hutton^ as Strohilites- 
Buchlmdi is no doubt an Araucarian cone, possibly identical 
with Araucaritea ooliticus^ but no information is given as to the 
geological age. 

The name Araucaritea Hudlesto^ii was instituted by Carruthers for 
a cone from the Coralline Oolite of Malton ; it is defined as follows : — 
Cone oblong - ovate, supported on a thick branch, which is 
clothed with leaves to the base of the cone. Scales numerdus, 
supported on a thick axis. Scales small, wingless, with a well- 
marked lepidiiim or upper scale. Seed small, oval, borne at the- 
base of the scale.*’ 


1 EHcho (00), p. 11, pi. i. figs. 2-5. 

2 Bindley Hutton (34), pL cxxix. 
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In one of • the specimens in the York Museum described by 
Carrutliers the cone is seen in longitudinal section ; a broad 
central region, representing the stout cylindrical axis, is occupied 
by a mass of pisolite to which numerous cone-scales are attached. 
The scales are shown in section, and in several of them one sees 
a single seed lying in a cavity occupying the proximal end of the 


Fig. IQ.—Ao'aucarites ooUtiens (Carr.). Surface-view of part of the mould in 
which the type-specimen (cast) of Araimrites EudUstoni, Carr., was 
embedded. From a specimen in the York Museum, hiat. size. 

scale, precisely as in Arauearites oolitiem from DsTorthamptonshire. 
At the apex of the specimen the vascular cylinder of the cone-axis 
is seen in section, but the minute structure is not preserved. 
Another specimen represents the pedunculate base of the cone in 
which the scales are seen in end-view ; they reach a breadth of 
1 -4 cm., and may fairly be described as winged. Text-fig. 16 shows 


Fig. 17 . — Arauearites ooliticus (Carr.). A, scale in surface- view, with end of 
seed projecting ; B, ^dew of proximal end of scale ; 0, surface- view of cone. 
From specimens in the Northampton Museum. Nat. size. 

a few of the distal ends of cone-scales seen on the mould made 
by the cone in the oolitic rock : a slight ridge extends across the 
end of each cone- scale, as in Arauearites s;p]imrocarpus (Pi. XIII. 
Pigs. 3-4). 

It is possible that Ara^icarites spheeroearpus may he specificalty 
identical with A. ooliticus, but it is probably wiser to retain both 
specific names. I have, however, no hesitation in regarding them 
as very closely allied forms belonging to the section Eutacta of 
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Araucaria, as rej)resented by Araucaria exceha, A, Coohii among 
recent species. 

52,840. PL XIII. Pig, 1. 

Part of a cone seen from near the proximal ends of the scales. 
The cavities in the scales were originally occupied by seeds. The 
scales themselves are approximately 1*6 cm. broad at the broadest 
end, but their distal faces are not exposed in the specimen ; they 
are winged and closely resemble those of Araucarites sphmrooar^^m 
and A, BroMei, S. Sharp Coll, 



Fig. 18. — Arcmcarites ooUtioits (Carr.). From a specimen in the ^Northampton 
Museum. Nat. size. 

V. 3465. An impression of the surface of a cone, showing the 
distal ends of the scales similar to those represented in Text-fig. 18. 
Near Leckhampton. Purchased, 1894. 

V. 4673. Section of a cone in a coarse oolitic rock, very similar 
to the type-specimen of Araucarites Ekdlestoni, 

Northamptonshire. 

Araucarites Brodiei, Carruthers. 

[Geol. Mag. vol. vi. p. 3, jd- h- %s. 1-6, 1869.] 

(PL XII. Fig. 2 ; PL III. Pig. 5.) 

1869. AmuGarites Brodiei^ Carruthers, Geol. Mag, vol. vi. p. 3, pL ii. 

figs. 1-6. 

1870. Armcearia Schimper, Trait, pal. veg, vol. ii. p. 253. 

1871. Armearites Brodiei, Phillips, Geol. Yorks, p. 171, Diag. xxsii. fig. 4. 

1872. A, Brodiei, Balfour, Pal^eont, Bot, p. 83, pi. ii. fig. 10. 

1884. Araucaria Brodiei, Saporta, Pal. Fran9, voL in. p. 416, pL Ixx. figs. 5-6. 

Cf. A, moreamna, ibid. pL clxxxiv. 

1888. A, Brodiei, Schenk, Handbuch, p. 171. 

1890. A, Brodiei, Zittel, Handbuch, p, 280. 

1894. Araucarites Brodiei, Woodward, Lower OoL p. 599, 
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Type-specimens in the British Museum (Y, 3363, Y. 3364)— one 
■of them redrawn (Y. 3364) in Pig, 2, PL XII.— and in the Oxford 
Museum. JlraticarUes Brodiei is thus defined hy Carruthers : — 

Scales from the centre of the cone cuneate, gradually tapering 
towards the narrow base of attachment to the axis, composed of 
two portions, each terminating at its free apex in a short spinous 
process, the lower and larger portion very broad and membranous, 
the upper portion narrower and somewhat parallel-sided, supporting 
between them a single ovoid seed.” 

The material on which this species was founded is less complete 
than that which was made the type of the two preceding species : 
it is indeed doubtful whether the designation Armwarites Brodiei 
serves , a useful purpose. The cone-scales agree closely in form 
with those already described, and possess a winged border. 

The single scale represented in Pig. 5, PL III. is drawn from 
an unusually well-preserved specimen from Stonesfield in the 
Manchester Museum: the scale is 3cm. long and I'Tcm. broad, 
hearing'a seed approximately T4cm. in length; The raised ridge 
just beyond the distal end of the seed or seed-cavity no doubt 
oorrespoads to the so-called ligule characteristic of the cone-scales 
of some recent species of Araucaria. The spinous process from the 
broad end of the scale may he compared with a similar appendage 
borne b 3 the large cone-scales of Araucaria BidioilU^ Hook. 

We nay perhaps include this scale under Araucarites Brodiei 
as probably having been derived from a larger cone of that species 
than wee the scales figured by Carruthers in his original account 
of the t^pe, 

PL IE. Pig. 5. A cone-scale in the Manchester Museum, showing 
distal spno.us process, ligule, and a portion of a seed, 

Stonefield. Manclmter Mmeum ColL^ Xo. 197. 

Y. 334. PL XIL Pig. 2. 

An inomplete cone-scale (figured also by Carruthers, Geol. Mag, 
pL ii. %. 3, 1869), 2 cm. long by 1*8 cm. broad, with part of 
.a seed hown as a projecting cast lying in a depression. There 
is a distuct depression in the middle of the distal end of the scale, 
a charater shown more clearly in the specimen represented in 
PL III Fig. 5 (Manchester Museum). Several other scales occur 
on the amo piece of rock, with fragments of Thuites expanms. 

Brodie ColL 
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Y, 3363. Figured bj” Carrutliers, GeoL Mag. pi. ii. fig. 1, 1869. 
This specimen is difficult to interpret ; it appears to consist of the 
impression of a stalk bearing rhomboidal leaf areas, which an* 
not quite so distinctly marked as in Carmthers’ figure. The stalk 
expands into what is probably the base of a large cone, but the 
preservation is too imperfect to admit of a more detailed description. 
There is no positive evidence that the cone of which a portion is 
represented by the specimen bore scales identical with the detached 
cone-scales referred by Carrutbers to Armicarites Brodiei, 

Brodie Coll. 

Other 8^eomem: — V. 6593 ; V. 9707 , 41 , 384 , 41,404 (a large 
slab with several cone-scales of Araucariles^ also twigs and well- 
preserved cones of Thuites expansus ; Morris ColL). 

Arancarites sphasricus (Carrutbers). 

[Creol. Mag. vol. iv. p. lOo, pi. vi. fig. 8, 1867.] 

1867. Cyeadeostrohus sphcerieiis, Carruthers, Geol. Mag. vol. iv. p. 105. 

1872. Zamiostrohus s^phmneun^ Schimper, Trait, pal. vog. vol. ii. p. 202. 

1885. Z. apheeneus^ Zigno, Flor. loss. Oolit. vol. ii. p. 151. 

1895. CijcadeostrobUs sphcerieiis^ Woodward, Lower Ool. p. 402. 

The cone which Carrutbers described as Cycadeostrolus ^plmriciis 
is in all probability another example of Araucarites^ but without 
seeing a specimen in section one cannot arrive at any definite 
conclusion. 

Carrutbers’ type-specimen was found in the Oxford Clay, "Wiltshire* 
Arancarites Bucklandi (Lindley & Hutton) 

[Foss. Flor. vol. ii. pi. cxxix. 1834.] 

1S34-. StvoUlites Buchlandi^ Lindley & Hutton, Foss. Flor. vol. ii, fi. cxxix.. 

1850, S. mierophyUdf Unger, Gen. spec. foss. plant, p. 301. 

1854. S. JBtichlandi^ Moms, Brit. Foss. p. 23. 

1896. Araucantes Bucklmdi^ Seward, Annals Bot. vol, x. p, 216. 

The specimens referred by Lindley & Hutton to Stohilites 
Bucklandi are no doubt portions of an Araucarian cone ; th) s'cales^ 
are shown to be hollow, and agree closely with those of Armcarites 
oolitiem (Carr,). The drawings published in the Fossil Fh:a were- 
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prepared for Dr. Bucklaiid, wko communicated tkem to Lindley & 
Hutton, l}ut we have no information as to the locality or the 
geological horizon from which the fossils were obtained. In all 
probability the specimens are of Jurassic age, and form part of 
a cone closely allied to or identical with Armcarites ooliticus. 

Araucarites Cleminsliawi, Mansel-PleydelL 

[Proc. Dorset IS'at. Hist. Antiq. Field Club, vol. v. p. 141, 1885.] 

Under this name Mr, MansehPleydell described an imperfect 
specimen of a spherical cone, with rhomboidal scales, from the 
Inferior Oolite of Sherborne, Dorsetshire. The cone is too imperfect 
to describe in detail, or to refer with any degree of certainty to a 
specidc position. Possibly it may be identical with Araucarites 
ooUticuSy but the data are too meagre to afford satisfactory evidence 
as to its relation to other forms j it is doubtless an Araucarian 
cone very similar to the other J urassic examples already described.. 

Araucarites, sp. 

SEEDS. 

(PL XII, Pig. 6.) 

1836. Carpolithes^ Lindlcy & Huttoa, Foss. Flor. toL iii. pi. cxciii. tig. A 3.. 

1845. C. coniotm (pars), Buckman, Geol. Cheltenham, pi. ii. lig. 

1871. Carpolithus LindUyanits, Phillips, Geol. Oxford, p. 173, Diag, xxxii. 
fig. 1. 

Amongst the various seeds referred by authors to CarpoUthes^ 
there are some which may be identified with a fair degree of 
probability as Araucarian. Pig, A 3 of pL cxciii. of the Fossil Flora 
of Lindley & Hutton, drawn from a Stonesfield specimen, probably 
represents an Araucarian seed detached from its scale. The term 
CarpoUthes Lindleyanus has been applied by Phillips and others to- 
seeds of which some are no doubt those of Araucarian cones ; the 
same name has been used also by Dunker and Schimper for "W ealden 
seeds ^ of a distinct type. I do not propose to apply a specific name- 


1 Schimper (70), li. p, 210. 
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female flowers of CuprezBim, Thuja (including Biota), Lihocedrus, 
Callitris, Actmostrohus, Thujopm are cliaracterised by tbe wlioiied 
arrangement and tbe peculiar valve-like or peltate form of tbe 
woody scales; tbe flowers of Juniperus, on tbe other band, are 
distinguished by tbe fleshy or berry-like character of the paired 
cone-scales. Tbe cones of Thuites expanmB, on tbe other band, as 
shown in Tig. 4, PI. IX. and in tbe drawings given by Phillips,^ 
consist of more numerous scales with a spiral disposition, and bear 
a much closer resemblance to those of tbe Taxodiinae: we have 
unfortunately no satisfactory data as regards tbe number of seeds 
borne on each scale in the fossil cones. Professor Zeiller^ has also 
drawn attention to tbe similarity between cones of Tlmites and 
those of certain recent species of Taxodiinse, and be expresses tbe 
opinion that tbe reference of this fossil genus to tbe Cupressinese is 
by no means satisfactorily established. 

It is probable that Don’s genus Atkrotaxk, represented by three 
existing species conflned to Tasmania, maybe regarded as a survival 
from tbe Mesozoic period; the vegetative branches of A, mipressoides, 
Don, bear a striking resemblance to tbe fossil genus Braclifphylhmi, 
as well as to some of the forms referred to Thuites, Tbe female 
flowers of tbe Tasmanian conifer appear to be more closely allied 
to those of Thuites than are tbe cones of recent Cupressinese. 
Several Jurassic conifers have been referred to Athrotaxites of 
Dnger® and to Fontaine’s Athrotaxopsisj imdi it is possible 

that in Thuites expansus also we have a type closely allied to 
Athrotaxis. In tbe present state of our knowledge it is impossible 
to arrive at a definite conclusion as to tbe affinity of Thuites ; tbe 
important point is to recognise tbe insufficiency of tbe evidence 
which has led to tbe recognition of tbe fossil species as members of 
tbe Cupressineoe. It is at least clear that in Thuites expansus we 
have a very common and widely-spread Jurassic conifer in tbe 
northern hemisphere, which demonstrates tbe former abundance 
of a typo in a region which no longer affiords any species which 
can be regarded as closely allied to Thuites expansus. 


^ Phillips (71), p. 173, Biag. sxxii. fig. 5. 

2 Zeiher (00), p. 273. 

3 Byer (72). 

^ Fontaine (89), p. 239, pis. cxiii.-cxyii. 
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Thuites expansus, Sternberg. 

[Fior, Vorwelt, ii. p. 38, pi. xxxTiii. figs. 1-2, 1823.] 

(PL IX. Pigs, 1, 4 j Text-fig. 19.) 

1823. TImites expanstts^ Sternberg, Flor. Yorwelt, ii. p. 38, pi. xxxviii. 
figs. 1-2. 

jT. artkulatus^ ibid, p, 39, pi. xxxiii. fig. 3, 

T. eiipressiformis, ibid. p. 39, pi. xxxiii. fig. 2. 

T. divaneaius^ ibid, p, 39, pi. xxxix. 

1828. T. expansns, Brongniart, Prodrome, p. 109. 

T. (?) cUmricattis, ibid. 

T. (?) ciipressifomis^ ibid, 
y. (?) aeutifolmf ibid. 

1838. Caiilerpites expamm^ Sternberg, Flor. Yorwelt, vii. p, 22. 

C. thuimfonnis, ibid, 

Q. BuchlandiamiSi ibid. 

1845. TImites expansus, Unger, Synopsis, p. 190. 

T. dlmrieatiis, ibid. 

T. (?) amt if alia, ibid. 

T. expmisus, Buckman, Geol. Cheltenham, p. 67, pi. i. fig. 6. 

T. cupress formtSj ibid. p. 67. 

1848. T. expansm, Bronn, Ind. Pal. p, 1271. 

T dimricatus, ibid.. 

T. articidatus, ibid. 

1849. T. (?) expansus, Brongniart, Tableau, p. 106. 

T, divaricaiuSf ibid. 

Brackjphylhmi amtifoUmn^ ibid. 

Moremda expansa^ Pomel, Flor. jurass. p. 21. 
if. divarieata, ibid, 
if. acutifoUa, ibid. 

1850. Caulerpites expanses, Unger, Gen. spec, plant, foss. p. 6. 

€. BucMandianns, ibid. 

Thuites expansusy Goppert, Foss. Coaif. p. 182. 

T, dwarieatiiSj ibid. 

T. articulatiiSi ibid. p. 183. 

1854. T, expansus, Morris, Brit. Foss. p. 24. 

T, dimncaitis^ ibid. 

T. eupresstformisy ibid. p. 23. 

T. artieulatus^ ibid. 

1866. T. expans^is, Carruthers, Geol. Mag. vol. iii. p. 545. 

T. divaricaUis^ ibid, 

T, enpressiformisj ibid. 

T. acutifoUm^ ibid. 



Echlnostrolms expmisns, Scliimper, Trait, pal. veg. yoI. ii. p. 333. 
Tkuites expanms, Phillips, Geol. Oxford, p. 171, Diag. xxxi. figs. 4-5 
T. dimrlcatus, ibid. figs. 7-8. 

T. mpressifolitiSf ibid. p. 171. 

T. articnlaius^ ibid. fig. 1. 

? Behinostrobus cxpanms, Feistmantel, Gondwana Fior. p. 60, pi. ix. 
E. expamu-s, ibid. p. 17, pi. xi. 

Palmoei/paris expansa, Saporta, Pal. FraiKj, toI. iii. p. tSOO, pi. Ixxxi. 
Of. P. Itieri, ibid. pi. Ixxvii. 

? Ihuyites pulchelllformuy Saporta, Flor. Portugal, pi. ix. fig. 5. 

? Palmeyparis Jlexnom^ ibid. pis. xix.-xx, 

Eehinostrobiis expansns^ AVoodward, Lower Ool. p. 599. 

Thultes divaricatiis^ ibid. 

T, Gupressiformis^ ibid. 


The habit of the vegetative shoots agrees with that of BrachjphjUmi 
■mamillare, Brongn., and with recent species of Oupressus ojoA Thuja; 
in some branches the smaller branchlets are crowded together 
(PI. IX. Fig. 1), and in others (Text-fig. 19) the habit is more open. 
Leaves whorled, two in each whorl ; appressed and decnrrent on 
the axis, broad, slightly falcate, the apex free and broadly triangular 
in surface-Tiew. 

Female flowers in the form of more or less globular cones (PL IX. 
Figs. 4, 4a) consisting of a central axis bearing numerous spirally 
arranged cone-scales. Xo seeds were found in any of the specimens. 

Male flowers longer and narrow, composed of numerous crowded 
Hporophylls attached at right angles to the axis ; each sporophyll 
is expanded distally, and bent upwards and downwards into a peltate 
lamina. 


Localities and Morizons. — Practically all the specimens are from 
the Stonesfield Slate of Stonesfield, Eyeford, and Sevenhampton. 
The Jennyn Street Museum Collection includes a cone from the 
Forest Marble of 'Wolverton, which appears to be indistinguishable 
from that represented in PL IX. Fig. 4, 

The most abundant fossil plants from the Stonesfield Slate are 
the numerous fragments of coniferous twigs referred by Sternberg 
and many subsequent writers to different species of the genus 
Thuites. Water-worn cones (female fiowers) and male flowers, 
which undoubtedly belonged to the same plant as the vegetative 
■shoots, are also fairly common. An examination of a considerable 
number of specimens of Tlmites branches has convinced me that it 
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is impossible to retain tbe specific names Tlmites expansm^ T. dimri- 
catus, T, artieiiMuSf m.d T. eupressiformis as designations of distinct 
species ; it is by no means unlikely tkat among the numerous 
specimens Aye have more than one species represented, but I am 
unable, Avith the available data, to recognise any cbaracters on 
Avhieli it is possible to found distinctive diagnoses. I have therefore 
adopted the pdan of using Sternberg’s name Tlmites expanstm as 
a comprehensive designation for the coniferous tAvigs from Stones- 
field Avhich agree more or less closely with the example represented 
in Pi. IX, Fig. 1. It has been pointed out by some preAuous 
writers that too many specific titles have been employed. Saporta,^ 
for example, includes under Pal(eocyparis expmun the species 
T. expansus, T. artieulatus, and T. dimricatus. Borne of the 
drawings published by Saporta were made from specimens in 
the Oxford Museum, and Sternberg’s figures are also taken from 
the same source. While most authors adopt the generic name 
Tlmites^ which implies a decussate arrangement of the scale-leaA^es, 
as in recent Cupressineee, a few have substituted other designations. 
Bchimper^ notices that the leaves of Tlmites expmmis are not 
always in opposite pairs, and substitutes the generic name 
JEeliimstrohus, 

Specimens of Tlmites expansus are abundantly represented in 
several museums ; in the Manchester Collection there is aA’ery wmll 
preserved branch (Xo. 265) in Avhich the whorled arrangement of 
the broadly triangular leaves is clearly shoAvn. One of the best 
specimens of a female cone is in the Sedgwick Museum, Cambridge, 
but none of the examples are sufficiently well preseiwed to enable^ 
one to determine the structure of the seminiferous scales. Another 
fairly good example is the original of Phillips’ figure (published 
in the Geology of Oxford^ Biag. xxxii.), preserved in the Oxford 
Museum ; this shows the form of the cone-scales, as seen in sid(^- 
view, more clearly than most specimens. An imperfect cone from 
the Forest Marble of Wolverton in the Jermyn Street Museum is 
probably specifically identical Avith the Stonesfield type. The best 
example of a male fiower that I have seen is in the collection of 


1 Saporta (84), p. 600. 

* Sehimper (70), p. 333. 



Mr. A. M. Bell of Oxford; it is 1*4 cm. in length, and tapers 
gradually towards the apex. Each sporophyll, attached almost at 
right angles to the axis, terminates distally in a peltate expansion. 
A few oolitic grains occur in close association with the sporophylls, 
and at first sight these might he mistaken for pollen-sacs. 

The specimen of a male fiower figured hy Phillips (Geol. Oxford, 
Eiag. xxxii.) is in the Oxford Museum. 


A well-preserved impression in sandstone showing the habit of a 
vegetative shoot of ThuiteB expmims which agrees closely with that 


Pig. 1^,—Tlmites expanms^ Steraberg. Y. 8 la;, Jl^at. size. 


of recent Cupressineae. The arrangement of the appressed leaves on 
the main axis is by no means obviously spiral, but on the lateral 
branches the leaves are clearly attached in pairs : those on the main 
axis are longer than those on the smaller axes ; the smaller leaves 
are triangular in form with free apices, 

Stonesfield Slate. Bowerhmik Colh 
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¥. Blai Text-fig. 19. 

A less distinct impression in oxide of iron, but interesting as an 
example of the habit of the vegetative shoots in which the lateral 
branches are long and slender. Compare the recent Biota onentalis. 
Stonesfield. Egerton Coll 

V. 2514. A specimen showing the branching habit clearly. 
Stonesfield. Baler Coll 

V. 3432. Similar to the specimen figured by Encknian,^ but 

probably not the actual one represented in the drawing. 

Eyeford (Stonesfield Slate). Brothe Coll 

38,931. Larger specimen, 12 cm. long, in habit very similar to 
Braeligiyhyllum mmiillme^ Brongn.’^ 

Stonesfield. 

40,512. A branch 13 cm. in length ; the leaves, in whorls of two, 
are clearly shown, and the deep moulds in the rock aiford evidence 
of their thick lamina. Bowerhanh Coll 

40,698. A fragment labelled Cryptomerites divaricatus \ probably 
Thuiies expanstis, 

Stonesfield. Bur chased^ 1859. 

52,937. A good example of crowded branchlets, very like species 
of Cupressus, IN'ote the contrast between specimens of this type and 
that shown in Text-fig. 19 (Y. 81^^). 

Bresented ly the Son, Eolert Marsham^ 1878. 

Other specimens : — ^V. 81 (several specimens) ; V. 2515 ; ¥. 2631 ; 
V. 2935; V. 2936; V. 3365; V. 3417; V. 3418; Y. 3432; 
V. 3458; V. 3637; V, 4072; V. 4073; V. 4677-4683; Y. 4685 ; 
Y. 4686; Y. 4689-4691; Y. 4693-4697; Y, 4699; Y. 6580; 
Y,6581; Y.6584; Y.6588; Y.6589; Y.7612; Y. 7917 ; Y,9710 ; 
Y. 9711; 41,169; 41,170; 41,372; 41,373 ; 41,382; 41,384; 
52,817. {Egerton^ Beckhs^ Baler^ Brodie^ Buchman^ Morris^ Bright^ 
and Blatter Colls,) 


^ Backman (46), pi. i. fig. 6c. 

2 Seward (00), p. 297, pi. x. fig. 1. 
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C0i!7ES (Flowers). 

1. Female Flowers. V. 3439. PL IX. Figs. 4, 4^?. 

A small globular cone, considerably worn. The cone- scales 
appear to have a spiral arrangement ; each scale (Fig. 4^?, x 5) is 
occupied near one edge by a funnel-sbaped cavity, tbe upper side of 
the funnel being characterised by several converging ridges. The 
water- worn nature of the specimen renders impossible an accurate 
description of the cone. A similar specimen is figured by Buckman.^ 

Sevenhampton. Frodie Coll. 

41,382^?. This is one of the few specimens showing a cone, or a 
portion of a cone, attached to a shoot. The cone (female) is clearly 
identical specifically with that shown in Fig. 4, PL IX. ; part of the 
cone-axis is exposed, showing spirally disposed holes which were 
no doubt originally occupied by vascular bundles. The vegetative 
portion of the specimen is imperfectly preserved, and might be 
referred either to Bracliyphyllum or Thuites. Morris ColL 

Other specimens : — V, 4696 (an imperfect cone seen in section) ; 
V. 6578; V. 6587. 

2. Male Flotvers. 

52,937. A small and imperfect male cone, showing a slender 
axis giving ofi numerous sporophylls at right angles ; each sporophyll 
is somewhat enlarged at the distal end. 

Presented hj the Mon. RoM. Marshani^ 1878. 

7, 3441. A cone 2 cm. long and ! cm. broad, shown in section. 
This specimen appears to be a male cone larger than most examples, 
but the preservation is very imperfect. 

Stonesfield. Brodie Coll. 

Other specimens: — V. 3445 {Brodie Coll. Some of the sporo- 
phylls fairly clearly sliown in section) ; V. 6592 ; 52,937^?. 

Thuites, sp. 

(Text-fig. 20.) 

52,838. The specimen shown in the figure was obtained from 
the Oxford Clay of Christian Malford, 'Wiltshire; it consists of 


^ Bachman (45), pL i. figs. 
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a carbonaceous impression of a twig bearing thick fleshy leaves 
apparently disposed in pairs, but in some places (as in examples of 


Fig. 20. — Thuites^s-^. 52,838. Nat. size, 

Thuites expansus) the whorled arrangement is by no means obvious. 
Christian Malford (Oxford Clay). Cmnington Colh 


CONIFERALES INCEET.zE SEDIS. 

Genus BRACHYPHYLLUM. 

BrachypliyllTim, sp. a. 

(Cf. Brongniart.) 

(H. IX. Fig. 5.) 

11,130. PL IX. Fig. 5. 

This specimen may be provisionally referred to the genus 
Brachy^hyllum*, it agrees closely in habit with Thuites expansns, 
but the leaves are apparently spiral in their arrangement. This 
and other similar examples are too small and imperfect to assign 
with confidence to a distinct species, but they may be identical 
with the Yorkshire Inferior Oolite type, Brachyphyllwn mamillafe^ 
Frongn. It is by no means easy, in many cases, to decide between 
Brachyphyllum and TJimtes as the most fitting generic designation 
for coniferous twigs, and possibly some of the fossils referred to 
TJimtes expanses are fragments of a BrmhypJiyllmn. 

Stonesfield ? , MaMell ColL 

Y, 4676. A branched, shoot with leaf-areas of the BraeJiy- 
pJiyllum type. 

Barnaek (Inferior Oolite). 
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Y. 46B8. Similar to 11,130 (PL IX. Pig. 5), but larger and 
more obscurely preserved. The leaf-areas are rather broader 
and the apices of the leaves loss prominent than in typical examples 
of Thuites expansus, Ugerton ColL 

Other s^mmens: — Y. 3458 (Sevenhampton, Biwhnan ColL); 
¥. 6586. 


Brachypliyllum, sp. 

(Pi. XII. Pigs. 9, 9^.) 

In a paper some Undescrihed Coniferous Fruits from the 
Secondary Rocks^ Mr. Carruthers refers in an appendix ^ to some 
branches from the Oxford Clay of. Chippenham, Cambridgeshire, and 
Christian Malford, Wiltshire, and gives drawings of the specimens, 
but he wisely refrains from appending names to the fossils. A small 
piece of one of the specimens is shown in PL XII. Pig. 9. Without 
venturing to refer these coniferous fragments to a specific type, 
they may be briefly described as possibly twigs of a Brachypliyllum. 
The form of the polygonal leaf-areas agrees also with those on 
branches of Cretaceous conifers placed in the genus Geinitzia ; but 
the question of a generic name is unimportant, as we are unable 
to refer the fossils with any degree of certainty to their family 
position among the Coniferas. The vegetative twigs figured by 
Saporta’^ as Brachyphyllum nepos from the Kimeridgian and 
Corallian bear a close resemblance to the English Oxford Clay 
species. 

52,837. PL XIL Pigs. 9, 9^. 

Pigured also by Carruthers (GeoL Mag. voL vi. pL ii. fig. 12) 
and by Schimper [Trait, pal. v6g. pL Ixxv. fig. 8 (copy of 
Carruthers’ figure)]. A carbonised stem 20*5 cm. long and 1-5 cm. 
broad: the upper part is covered with carbonaceous polygonal 
areas, in the centre of each of which is a prominent rounded 
umbo ; a fairly well-marked median keel or ridge and a similar 
transverse ridge extend across each polygonal area. In the lower 


Carruthers (69), p. 7, pi. ii. figs. 11-13. 
Saporta (84), p. 366, p3s. clxviii.-clxx. 
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part of tlie stem the areas are . more elongated and lozenge-shaped. 
The figures 9, PL XII. illustrate the form of the polygonal 
areas*' 

Christian Malford, Wiltshire (Oxford Clay). Cimnington ColL 

40 , 547 , Figured by Carruthers (GeoL Mag. vol. vi. pL ii. fig. 1 3). 
An imperfect specimen of a branch bearing several short lateral 
branchlets, similar in habit to Brachjphjllum. 

Christian Malford (Oxford Clay). Bowerbanh Coll. 

21 , 436 . Figured by Carruthers (loc. cit. pi. ii. fig. 11). A piece 
of a carbonised branch 16 cm. long ; details very obscure. Possibly 
the same species as 52,837 (PL XII. Fig. 9), but in a decorticated 
condition. 

Chippenham, Cambridgeshire (Oxford Clay). W. Buy Coll. 
Other specirMm: — 21,448 {W. Buy Coll.)\ 36 , 773 ; 40,548 
{Boicerlanh Coll.). 

Genus CONITES, Sternberg. 

[Flor. Vorwelt, iii. p. 36, 1823.] 

I have elsewhere^ discussed the advisability of making use of 
this designation for cones of doubtful affinity. In his recently 
published monograph on the Flora of Tonkin, Professor Zeiller*'"' 
has also used this generic name for male and female gymnospermous 
fiowers of uncertain position. 


Conites primeevus (Lindley & Hutton). 

[Foss. Flor. pi. cxxxv. 1834.] 

1834. Lindley Foss. Flor. pi. cxxxv. 

1845. Fitys {Finns) p'imma, Lager, Synopsis, p. 198. 

1848. Fimis primma, Broun, Ind, Pal. p. 982, 

1850. Finites primmva^ Goppert, Foss. Conif. p. 222. 

F. primmmiSy linger, Gen. spec. foss. plant, p. 3G0. 

1866, F. pnmmus, Carmtliers, GeoL Mag. vol. iii. p. 545. 

1867. Oyeadeostrobm primmmis^ ibid. vol. iv. p. 105. 

1872, Zcmiostrohus primcemis, Scbimper, Trait, pal. veg. vol. ii. p. 202. 
1885. Z.primmtis, Zigno, Flor. foss. Oolit. vol. ii. p. 152. 

1894. Z. pnmmms, Woodward, Lower Ool. p. 599. 


^ Seward (95), p. 113. 
Zexller (03), p. 212. 
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Lindley & Hutton founded this species on a single cone, 2*5 cm. 
long and 1*6 cm. broad, obtained from rocks at Burcott Wood, near 
Towcester, said to be of Inferior Oolite age. I have not seen the 
tj^e- fossil, but tlie specimen as represented in the drawings does 
not afford sufficient evidence to justify its reference to such a genus 
as Pimtes, We can only leave the fossil as a form of Conites of 
uncertain systematic i)osition ; there appear to be no good reasons 
for regarding it as Cycadean. 

Conites depressus (Carruthers). 

[Geol. Mag. vol. vi. p. 2, pL ii. fig. 10, 1869.] 

1869. Pinites depressus^ Carruthers, Geol. Mag. vol. vi. p. 2, pi. ii, fig. 10. 

1875. P. dejectuSj Blake, Q,uai*t. Joum. Geol. Soc. vol. xxxi. p. 222. 

1884. P. dejectm^ Bamon, Geol. 'Weymouth, p. 68. 

1895. P. dejecttis^ Woodward, Lower Ool. p. 401. 

The original specimen figured by Carruthers is in the British 
Museum Collection (Y. 6370). 

The species was thus diagnosed in 1869 : — 

“Cone small, cylindrical, depressed at the apex; scales short, 
very broad, thin at the apex.” 

Carruthers describes the specimen as imperfect, and probably a 
young cone ; it was obtained from the Kimeridgc Clay of Weymouth. 

V. 6370. Pigured by Carruthers (Geol. Mag. vol. vi, pL ii. 
fig. 10, 1869). The specimen has partially fallen to pieces, and is 
much too imperfect to refer to a definite family or generic position. 

Weymouth (Kimeridge Clay). 

COMEEBOHS WOOD. 

Species of coniferous wood, too imperfectly preserved to examine 
microscopically, are recorded from the Stonesfield Slate, the Oxford 
Clay near Peterborough, the Coral Bag of Wotton, and elsewhere. 

V, 2599, Wood partially converted into lignite. 

Eletton, near Peterborough (Oxford Clay). 

Presented hy A. N. Leeds^ 1890, 

40,540. Eragment of lignite ( jet ?). 

Weymouth (Kimeridge Clay). 


Bowerlanh ColL 
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CONIFERALES ? 

? NAGEIOPSIS, sp. 

[Pecopteris diversa, Phillips.] 

[Greol. Oxford, p. 168, Diag. xxviii. %. 1.] 

In PMllips’ Geology of Oxford a specimen from StonesfielcI, now 
in the Oxford Museum, is figured as Pecopteris dimrsa. An 
examination of the fossil leads me to regard it as an imperfectly 
preserved coniferous shoot, possibly an example of the genus 
Mageiopsis, This genus has been employed by Pontaine ^ as a name 
for certain vegetative shoots from the Potomac beds of North America 
which bear a resemblance to those of recent species of the genus 
Podocarpas, The specimens in the Oxford Museum are, however, 
too obscure to determine ; it is probable they belong to some member 
of the Coniferae, possibly to JSfageiopsis^ and cannot be retained 
under Phillips^ designation. 

41,386. An obscure fragment which maybe specifically identical 
with the larger specimen figured by Phillips. Morris ColL 

LEAVES OE DOUBTFUL SYSTEMATIC POSITION. 

Phyllites, sp. 

(PL XI, Figs. 5-6.) 

The two drawings reproduced in PL XI. Figs. 5-6 represent two 
impressions of a leaf from Stonesfield. The fossil occurs as a brown 
stain on a fine-grained sandstone ; the impression shown in Fig. 5 
is that of a leaf the lamina of which is 3’7 cm. long and 2*5 cm. 
broad, with a portion of petiole. The preservation is not sufficiently 
good to afiord any indication of the finer veins, but three main 
veins are clearly shown in both Figs. 5 and 6 ; the vascular tissue 
branches at the summit of the leaf-stalk into three approximately 
eq^ual ribs, and from the rib shown on the right-hand side of the 
lamina in Fig. 6 two short branches are given off towards the edge 
of the leaf. 


. ^ Fontaine (89) ; see also Seward (00), p. 288. 
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Had ttie specimen been found in rocks known to contain the 
remains of Angiosperms, there would be no hesitation in identifying 
it as the leaf of a Dicotyledon ; but seeing that we know of no 
undoubted Angiospermous fossil in Jurassic strata, it is of the utmost 
importance to demand satisfactory evidence before identifying a 
plant, or fragment of a plant, as an Angiosperm. 

The statement made by Professor Bessey that ‘‘ Monocotyledons 
and Dicotyledons probably appeared at about the same time early 
in the Mesozoic or late in the Palaeozoic ^ is founded on specimens 
that have been referred to the x\ngiosperms on evidence that is 
entirely without value. It has been stated by Deane ® that well- 
developed Dicotyledons occur in the Oxley beds of Australia, which 
•are regarded as Jurassic ; but I have not seen any figures in support 
of this announcement, and in the absence of more data we cannot 
attach much importance to the statement. Two imperfectly pre- 
served fragments of leaves have been figured by Kurtz from the 
Lias of South America as doubtful fossils resembling Dicotyledons ; 
they may perhaps represent portions of a Dict^o^ki/Uum frond; 
they are at all events valueless as evidence in support of the 
existence of Liassie Angiosperms. 

There is no doubt that some of the supposed earliest Dicotyledons 
described from Portuguese rocks ^ are fronds of ferns similar in 
form and venation to the orbicular ^ mantel -leafs ’ of the recent 
epiphytic fern Platycerium : in the present case it is difficult to 
believe that we have to do with the leaf of a fern. The genus 
Gnetum — the sole living representative of the Gnetales, a section 
of Gymnosperms — is characterised by leaves of the Dicotyledonous 
type, and there is always the possibility to be borne in mind that 
some of the so-called fossil Dicotyledons may be the leaves of 
Gnetum, So far as it is possible to base an opinion on the im- 
perfect specimen before us, the venation characters do not conform 
closely to those of the leaves of recent species of Gnetum, 

As regards the geological age of the fossil, the impression 
shown in Pig. 6, PL XI. is entered in the Museum Eegister as 


1 Bessey (97), p. 11. 

2 Deane (97), p. 858. 

3 Kurtz (01),. pi. Hi. figs. 10-11. 
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haTiiig been obtained from Stonesfielclj a statement 'wMcb there 
is no reason to suppose inaccurate. Moreover, the rock appears 
to be identical with that in which the majority of the Stones- 
field plants are found. The available evidence seems to 
me to point to the identification of this imperfect leaf as 
a Dicotyledon from rocks of the Great Oolite Series. No trace 
of an Angiospermous plant has been recognised in the rich Inferior 
Oolite fiora of East Yorkshire, nor has the 'W'ealden fiora, as 
represented by the plant-beds in the Sussex cliffs, afforded any 
evidence whatever pointing to the occurrence of Dicotyledonous 
or Monocotyledonous plants. These facts must of necessity make 
one very cautious in accepting this somewhat obscure and isolated 
specimen as proof of the existence of Dicotyledons in the vegetation 
which has left fragmentary relics in the Stonesfield beds. 

Assuming that the Stonesfield leaf is that of a Dicotyledonous 
plant, it is impossible to determine its precise position. The 
venation characters, so far as they arc visible, may be closely 
matched in the leaves of more than one family of Dicotyledons. 
I am disposed to think that the best course to follow is to assign 
the fossil, with some hesitation, to the convenient genus Fhjllite^ 
using the name as a designation for Dicotyledonous leaves which 
cannot be referred with any certainty to a particular family. 

I do not regard the evidence furnished by the Stonesfield leaf 
as sufficiently satisfactory to be regarded as furnishing proof of the 
existence of Dicotyledons during the Jurassic era, but it suggests 
the possibility that the highest class of plants had made its 
appearance long before it assumed the dominant position to which, 
it was suddenly raised in the Lower Cretaceous period. Charles 
Darwin wrote to Hooker in 1879 — “ The raind development, as far 
as we can Judge, of all the higher plants within recent geological 
times, is an abominable mystery.”^ On another occasion he 
wrote — “Hothing is more extraordinary in the history of the 
vegetable kingdom, as it seems to me, than the apparently very 
sudden or abrupt development of the higher plants. I have some- 
times speculated whether there did not exist somewhere during long 
ages an extremely isolated continent, perhaps near the South Pole.’^ - 


1 Darwin (03), ii, p. 20. 

® Darwin (87), voL iii. p, 248, 
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It is highly probable that the suddenness with which the 
Bicotyledons took their place in the vegetation of the world is 
exaggerated by the scantiness of our fossil records. "We should 
expect to obtain evidence pointing to the gradual increase in the 
number of Angiosperms as we investigate the plant-bearing strata 
below those in which these plants are richly represented. There 
is, in short, no a ‘priori improbability that Dicotyledons existed 
ages before they attained to a position of overwhelming importance, 
and indeed it is highly probable that this was the case. 

I have recently ventured to call the attention of botanists to the 
importance of undertaking a thoroughly critical revision of the 
records of fossil Angiosperms.^ Species quoted by writers as 
evidence bearing on questions connected with the phylogeny of 
flowering plants have in many cases been determined by authors 
whose lack of botanical knowledge renders their records of doubtful 
value, if not positively misleading and pernicious. The custom of 
describing some of the oldest known Angiosperms as Proangio- 
sperms and generalised types is likely to mislead those who are not 
familiar with the fragmentary and doubtful nature of the records. 
"We require an organised exploration of the later plant-bearing beds 
and of the wealth of material already collected, which should be 
taken in hand by experienced palseobotanists in conjunction with 
botanists who possess wide and accurate knowledge of recent 
Angiosperms. 

SUPPOSED MOhTOCOTYLEDONOUS PLAOT. 

Aroides Stutterdi, Carruthers. 

[Geol. Mag. vol. iv. p. 146, pi. viii. fig. 2, 1867.] 

1867. Aroides Stutter di, Carruthers, Geol. Mag. vol. iv. pi. viii. fig. 2. 

1871. A, Stutterdi, Pliillips, Geol. Oxford, p. 168, Diag. xxxii. figs. 12-13. 

1873. A, Stutterdif Zigno, Fior. foss. Oolit. vol. ii. p. 2. 

A. Stutterdi, Sharp, Quart. Joum. Geol. Soc. vol. xxix. p. 295. 

1875. A. Stutterdi, Judd, Geol. Butland, p. 165. 

1886. A, Stutterdi, Gardner, Geol. Mag. vol. iii. p. 200. 

1894. A, Stutterdif Woodward, Lower Ool. p. 195. 

1896. A. Stutterdi, Seward, Annals Bot, vol. x. p. 212. 


1 Kew Phytologist, December, 1903. 
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In 1867 Carruthers described some specimens from tbe Stones- 
field Slate under the name Aroiden Btidterdiy which he regarded as 
fragments of an Aroideous spadix comparable with that of the 
recent Xmthosoma, It was subsequently suggested that the fossil 
might represent a portion of an anal sac of a Crinoid,^ but this view 
is not shared by Dr. Bather, of the British Museum, who examined 
some specimens of Oarruthers’ fossil.^ The Stonesfield fossils have 
the form of cylindrical casts covered by peltate plates — sub- 
quadrangular or hexagonal in outline — dovetailing into one another 
by irregularly dentate margins. I am unable to ofier any opinion 
as to the nature of the specimens, beyond stating that in my 
opinion they do not afiord any satisfactory evidence of the 
occurrence of Monocotyledonous plants in the Stonesfield Slate. 

In addition to the specimens in the British Museum others may 
be seen in the Oxford Museum and in the Jermyn Street collection. 

V. 3M2. A specimen showing four rows of hexagonal projecting 
areas arranged in vertical series. 

Stonesfield. Brodie ColL 

V. 5585, A very good specimen showing the calcai'eous plates 
more clearly than in the figures published in Carruthers’ paper. 

Fmented hj Mr, S, Skitterd, 

52,871. In this example the plates are less regular in shape 
than in the preceding example. S, Bliar^p ColL 


^ Quoted by Gardner (86), p. 198, 
2 Seward (96), p. 212. 
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The following lists include the plants described in this volume 
arranged according to their geological age : — 

I. TEXAS (Keuper). 

Tragments of coniferous twigs {VoUzia?) and other fossils too 
imperfect to determine. 

Zocalitm . — Eowington (Warwickshire); Pendock (Worcester- 
shire); Leicester. 

II. EH-$TIC. 

Eqttisetales. 

EqtmeUtes Mue^isterit Sternh. 

Lycopodiales. 

Z^Gopodites lanceolatm (Brodie). 

PlLICALES. 

Clathropteris platyphylla (Gdpp . ) . 

Gxmi^ospekm:^. 

Carpolithes, sp. , 

Plahta Incerm Ssnis. 

? jirmwaritcs, sp. 

IlSTOETERMINABLE ErAGMEKTS, 

ZoealiUes. — Strensham (Worcestershire) ; neighbourhood of 
Bristol; Binton (Warwickshire). 

III. LIAS. 

Thaelophyta. 

Indeterminable specimens formeiiy referred to the algae* 
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Equisetales. 

? JSflumtites Muensteri, Sternb. 


Eilicales. 

TliimfeUia rhomhoidalis^ Ett. (Kurr), 
Ctenopteris cijeaclea^ Brongn. 


Cycabophyta* 

OycaditeB r octangular is , Braii.iis, 
? C, rectangularis^ Brauns. 
Otozamites obtusus (I. & H.), 
Cycadeoidea gracilis (Carr.). 

? C, pygmma^ L. & H. 


CONIFEEALES. 

Pagiophyllum peregrinum (L. &II.). 

Coniferous wood : 
a. Casts. 

5. Petrifactions. 

Arauearioxylon Lindleii (Witbam). 

? A* Lindleii (Witbam.). 

Cupressinoxylon Barheri, sp. nov. 

Jet. 

Localities. — Lyme Eegis (Dorsetshire); Charmoutb (Dorset- 
shire) ; Whitby and Staithes (Yorkshire) ; hTorthampton, Litch- 
borough, Eilsby, Bugbrook, Eoade, Braunston (j^Torthamptonshire) ; 
Orantham (Lincolnshire). 


lY. OOLITE. 

A. Inferior Oolite. 

Thallophyta (?). 
GirmnoUa pisoUUca^ Weth. 

Eilicales. 

Lmoopteris Wbodwardi (Leek.), 
Lietyopliyllum^ sp. 



co^rcLUSioif. 


159 



CrCADOPHYTA. 

WUlimiBonia BucklanM (Ting.), 

W, pecten (PhilL). 

Otozmnites, sp. [Cf. 0. obtimis (L. & H.).] 

ComFEKAIES. 

JBrachjpfhjUum, sp. «, 

Arauearites sp}i(Brocarpus^ Carr. 

A. Chmmshaivi^ Mans.-Pleyd. 

Localities. — Cleeve Hill (Gloiicestershire) ; Stamford, Ponton, 
and Collyweston (Lincolnshire) ; Wansford, Eothwell, Bamack, 
and 'Weeklej (Northamptonshire) ; Sherborne and Charmouth 
(Dorsetshire) ; Bruton (Somersetshire). 


B. Great Oolite. 

Thallophtta. 

? Algites furcatus (Brongn.). 
^olenopora jiirassica^ Brown. 

Filicales. 

Laccopteris Woodioardi (Leek.). 
TmiiopUris vittata^ Brongn. 
Sphempteris^ sp. a. 


Bagemptefis PMlUpsi, Brongn. 
Tliinnfeldia speciosa^ Ett. 

GmKOOALES. 

Ginligo digitata (Brongn.). 

Baiera Bhillips% Nath. 

Cycadophyxa. 

WilUamsoma peefen (Phill.). 
Cgcadeoidea sgmmosa (Brongn.). 
Zamites megaphyllus (Phill,). 

Ctenis latifoUa (Brongn.). 
Bphenozamiies Belli, sp. nov. 
Fodozamites stonesjieldemis, sp. nov. 
Carpolithes diospyrifarmis^ Sternb. 
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COKIPEEAIES- 

AraucaritesooUtimB^OoiT.). 

A. BrocUei, Qqxi . 

A, S13. 

? WageiopsiSf 

Thuites expansus^ Sternb. 

Brachj2)liyllmi, a. 

? AnGIOSPEHM-E. 

FhjUites, sp. 

Loealities , — Stonesfield (Oxfordshire) ; Sevenhampton and Eye- 
ford CWiltshire) ; Chedworth (Gloucestershire) ; Kingsthorpe and 
Eeckhampton ( E’orthamptonshire ) . 

C. Oxfordian. 

GYMNOSPEEMiE. 

Carpolitlies^ sp. 

CoXIFEEjILES. 

Araucarites sphmriem (Carr.). 

TImiteSf sp. 

Bmchypliyllum^ sp. p, 

Conites primmvuB (L. & H.). 

Coniferous wood. 

Localitm , — Scarborough (Yorkshire) ; Christian Malford (Wilt- 
shire) ; Chippenham (Cambridgeshire) ; Peterborough (ISTorth- 
amptonshire). 

B. Corallian. 

GYMNOSPEKMiE. 

Carpolithes conicus, L. & H. 

C. sp. 

CoXIPEEALES. 

Araucarites oolitiem (Carr.). 

Loca^ — Malton (Yorkshire). 

E. Zimeridgian. 

l^Caulerpa Carrutliersi, Murray.] 

CONIFEEALES. 

Conites depressus (Carr.). 

Coniferous wood. 

Localities. — Weymouth, Sandsfoot (Dorsetshire)- 
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It is of interest to notice the geographical range of the species 
of Hhfetic and Jurassic (Liassic and Oolitic) plants represented 
in English floras. In attempting to illustrate the distribution 
in space of fossil species one is confronted mtli the difficulty of 
deciding to what extent species recorded from "Western Europe may 
be regarded as identical with similar forms described from distant 
regions. The resemhlance of one flora to. another is usnaliy 
obscured by the use of diflerent generic or specific names for plants, 
which are either identical or represent closely allied members* of 
the same family. This diversity in nomenclature is, to some 
extent, the result of geographical separation ; an author natural!}' 
hesitates to assign the same specific name to plants from India and 
Europe unless the evidence as to identity is convincing. On the 
other hand, wide separation in space has often been allowed to 
exercise a misleading influence in the determination of species. 
Another reason for the use of diflerent names for plants which are 
either specifically identical or very closely allied, is to be found 
in the individual preferences of authors in the choice of possible 
generic designations for a particular type. 

In order to obtain a clear idea of the botanical relationship of 
one floi’a to another it is essential to devise some method by 
which distinctions, either imaginary or exaggerated, between 
plants recorded by different writers under distinct names may bt‘ 
eliminated. 

As Darwin wrote in the OrUjin of Species,^ It is notorious on 
what excessively slight diflerences many palseontologists have 
founded their species ; and they do this the more readily if the 
specimens come from different sub- stages of the same formation.’* 

Our aim is to ascertain to what extent homotaxial floras in 
difl’orent parts of the world were characterised by similar botanical 
facies. The subject of the geographical distribution of plants 
during past ages is one which has not received sufficient attention ; 
it is true our data are too meagre to admit of sweeping generalisa- 
tions, but we have enough evidence at our disposal to enable us to 
form an estimate of the comparative composition of widely separated 
floras. If we confine ourselves to a comparison of published lists 


Darwin (00), p, 423. 
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of various local floras, we shall inevitably exaggerate the cliflerences 
in their composition by adopting the nomenclature used by 
individual authors. ^Ye must seek to discover whether types 
recorded from one region are represented by similar types in other 
parts of the world ; it is of less importance to endeavour to decide 
if a southern hemisphere plant should be regarded as specifically 
identical with a northern form than to discover in vrhat degree the 
general facies of an European flora is repeated in a flora from 
southern latitudes. In the following list I have therefore 
adopted a liberal interpretation of specific designations, and have 
endeavoured to show to what extent representative or identical 
types occurred in various parts of the world during the Ehsetic and 
Jurassic eras. In taking considerable liberties with the nomen- 
clature of other authors, I do not necessarily mean to express 
disagreement with them as regards their interpretation of affinity ; 
but my aim is to avoid the danger of allowing slight differences — 
whether of specific rank or not — to obscure the broad relationships 
of floras. The method of comparison is adopted primarily for the 
purpose of instituting a botanical comparison, rather than with the 
view of expressing an opinion as to the relative age or strati- 
graphical position of the rock.^ 

In the following table (pp. 164-167) I have indicated, in the 
case of the Oolitic species, the sub-stages from which the fossils 
have been obtained. 1.0. = Inferior Oolite j Gr. 0. = Great Oolite ; 
Cor, = Corallian ; Oxf . = Oxfordian ; Kim. = Kimeridgian. 

llHiETic. — The English Ehmtic species constitute too meagre 
a sample of a Ehmtic flora to render necessary any discussion as to 
the distribution and composition of the Ehsetic vegetation. The 
wide range of Fquisetites Muensteri and allied forms and of the 
fern ChtJiropteris may ho taken as an index of the uniformity of 
Ehastic floras throughout the world. In addition to the countries 
named in the table Chili ® and Honduras may ho mentioned as two 
other regions from which Ehsetic plants have been recorded. 
Kewberry has drawn attention to the uniformity of the Ehactic 


1 Seward (03). 

2 Solms-Laubacb (99). 
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Tegctotion in both tlie Old and Kew 'Worlds; he wrote in 1888: 
'' We shall .... look now with eagerness to South America 
for the identification there of this Mesozoic flora, which we have 
found in full development in Yirginia, "New Mexico, Sonora, and 
now in Honduras. It has been recognised in Australia, Hew 
Zealand, India, Tonciuin, China, Turkestan, and various parts of 
Europe. Hence with its discovery in South America we shall see 
it reaching as a girdle around the entire globe.” ^ Before this was 
written Geinitz ^ had recorded Ehactic |)lants from the Argentine, 
and more recently Szajnocha, Solms-Lauhach, and Kurtz have 
made further contributions towards the completion of this girdle of 
llhmtic floras. One of the richest floras of the Ehmtic period is 
that of Tonkin, which has recently received exhaustive treatment 
by Professor Zeiller.® The assemblage of types afPords another- 
demonstration of the uniform character of the vegetation of this 
period; it is true that a few types which occupy a prominent 
position in the Ehaetic floras of Scania and Eranconia have not 
been recorded fi'om Tonkin, but in its general composition the 
vegetation of the Far East exhibits a striking agreement with that 
of the northern hemisphere. 

Lias. — The vegetation which has left traces in rocks of Liassic 
age differs but little from that of the Ehsetic period, and indeed it 
is often almost impossible to distinguish clearly between floras of 
the two periods. 

The plant which I have referred to TkmifeUia rhomloidalis is 
an example of a genus which was very widely spread in both the 
Ehmtic and Liassic periods. A similar form, though probably 
^distinct specifically, originaEy described by Morris ^ as Pecopteris 
odontopteroides (= Thinnfddia odontopteroides), is an exceedingly 
abundant fossil in the Btormberg Series of Cape Colony, in beds of 
Ehsetic age in Australia, and in South America. The two species 
of Cycadeoidm^ C. gracilis and C. pygmm^ are in all probability 
not peculiar to England ; but it is impossible to define specific 


^ He wherry (88), 

2 Geinitz (76). 

3 Zeiller (02), (03). 

^ Morris (45), p. 249, pi, vi. %s. 2-4. 
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types of Cycadean stems with any certainty when we have 
nothing more than imperfectly preserved external features to 
guide ns: 

The records given in the above list, vdaicli is far from complete, 
show the geographical range of the species described in this and in 
the preceding volume on the Jurassic floras of England, or of plants 
'which, though not identical with the English types, may be fairly 
considered as representative species. 

Oolite. — The wide geographical range of the Oolitic flora is 
clearly demonstrated in the table. The occurrence of a few 
Jurassic plants in Madagascar has recently been noted by Professor 
Zeiller,^ and in a paper in course of publication I have described 
several British Jurassic species in plant-hearing strata of Yictoria. 

It is hardly possible to discriminate between the various forms 
of vegetative shoot referred to the genus JHq^uisetiteSy but there 
is no doubt as to the abundance and wide distribution of the 
Equisetacese during the Jurassic era. The Equisetales differ 
from some of the other representatives of Pteridophytes in having 
maintained their position through several ages as plants which are 
still capable of living in abundance under very difl*erent climatal 
conditions, xlmong the ferns represented in the Jurassic floras of 
Europe the Matoninem and Pipteridinse are of especial interest: 
Matonidium and LacGopteris demonstrate the wide range of the 
former and Lktyophyllum illustrates the abundance of the latter 
family during a considerable part of the Mesozoic epoch. The 
range of Dictyophjlhmi as given in the above table might he 
legitimately extended by the inclusion of Clatliropterk^ Frotorhipis, 
and other members of the Pipteridinse, 'which cannot in all cases be 
clearly distinguished from one another. The species KlaJda exilis 
points to the former extension of the Schizseacem into regions where 
representatives of the family are no longer met with. Todites 
WilUamsoni,^ frequently found in a fertile condition, indicates 
an almost worldwide range of Osmnndaceous ferns very closely 
allied to the recent Todea harlara^ Hook., of South Africa, Eastern 
Australia, and Hew Zealand. The exceedingly common type 
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referred to under the comprehensiTe designation CMaplilehis 
ienfAeidata is one of the most ubiquitous of Mesozoic ferns ; but in 
this ease the identification of the species is usually founded on 
sterile fronds which may well belong to several distinct families. 

Among Gymnosperms the Gink gGales and Cycadophyta are 
examples of classes of j)iants which reached their maximum 
development during the Mesozoic era. The numerous species of 
Conifers described from Jurassic rocks and referred to a large 
number of genera are in most cases much less satisfactory from 
a botanical point of view ; we have in most instances to he satisfied 
with a purely artificial designation which affords no cine as to their 
position among recent families of the Coniferales. As already 
pointed out, the exceedingly abundant species, Tlmite^ 
which is by far the commonest plant in the Stonesfielcl Slate, may 
he a representative of the Cupressinem, hut the form of the cones 
lends an element of doubt to its inclusion in that family. The most 
striking exceptions are the genera Armicarites and Araucarioxylon ; 
the former name being usually applied to Cones and the latter to 
wood possessing the anatomical characters of recent Araucaneaj. 
As Sir William Thiselton-Dyer ^ pointed out in 1878, the genus 
Araucaria affords one among several indications of the great 
antiquity of our present southern flora ; it has long been extinct in 
northern regions, hut in the Mesozoic era members of the family 
are known to have existed in several parts of Europe, in hlorth 
America, in Chili,- India, Australia, South Africa, and elsewhere. 

The greater number of species included in the above list of 
Oolitic plants have been obtained from the Inferior Oolite plant 
beds of East Yorkshire and from the Great Oolite of Stonesfield. 
In several cases I am unable to recognise any differences between 
plants from the two hoiizons which can reasonably be regarded as 
indices of specific distinction. Peculiar species occur in both the 
Inferior Oolite and Great Oolite floras, hut on the whole the 
general facies is very similar ; among species from the Stonesfield 
Slate that do not appear to he represented in the Inferior Oolite 
•vegetation of Yorkshire we have ThmnfeUia speema, Cycadeoidea 
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squamosa, Zmnites megaq^hyllus, Ctmis latifolia, 8phenozamites 
Belli, Podo%amites stonesfieUensis, and (JarpoUtJies dmpfriformis. 
Some of tlie cones of Araucarites met with in the Stonesfield Slate 
may also he i^eculiar types, hnt similar Araucarian cones occur in 
Inferior Oolite rocks. 

The most striking conclusion forced upon us by a general survey 
of the Oolitic floras is the similarity in the composition of the 
vegetation during the Jurassic era throughout the greater part of 
the world. ^Ve cannot, I believe, deduce any evidence from such 
data as we possess in favour of the existence of well-deflned 
botanical provinces during the lihmtie, Jurassic, or 'Wealden 
periods. 
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the figured specimens are preserved in the British Museum 
(Natural History), their registered numbers being quoted 
in square brackets. Except where otherwise stated, the 
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PLATE L 

Fig. 1. Otozamites ohtusus (Lindley & Hutton). Page 41. [40,6^2.] 

Fig. 2. Otozamites ohtums (L. k H.). P. 41. [1156.] 

Figs. 3, 3a. Otozamites ohtusus (L. k H.). P. 42. [V. 22.] 

Fig. 4. Equisetites Muensteri^ Sternberg. P, 13. [V. 3358.] 

Fig. 5. Otozamites ohtusus (L. k H,). F. 42. |o9,0o9.] 
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Fig. 1. 
Fig. 2. 
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PLATE II. 

? Cyeadites rectangularis, Brauns. Page 39. 

Lyoopodites lanceolatus (Brodie). P. 16. 

Lycopodites laweoUm (Brodio). Part of 
show the cells. P- 16. 


[V. 9009.] 

[V. 4015.] 

leaf enlarged to 
[V. 4015.] 
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PLATE III. 


Figs. 1, Icc. Ctenopteris cycadea^ Brongniart. Page 37. 

Fig. 2. Glathropteris platyphylla P. 19. 

Fig. 3. ? GmpolitJies conicus^ Bindley k Hutton. 

P. 128. 

Fig. 4. Podozmnites stonesfieldensis, a-p. nov. P. 123. 


[40,674.] 

[V. 3399.] 

Internal cast. 
[V. 9007.] 

[V. 4662.] 


Fig. 5. Araucarites Brodiei, Carrutliers. P. 13^. 


[Manchester Museum.] 
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PLATE IV. 

Fig. 1. Thinnfddia rhomboidaiis, Ettingshaasen. Page 34. 
Figs. 2, 2ai. Thinnfeldia rhomhoiddlis, Ett. P. 34. 

Fig. 3. Thinnfeldia rhomboidaiis, Ett. P. 36. 

Figs. 4, 4a. Cyoadites rectangularis, Brauns. P. 38. 


[52,751a.] 

[52,672.] 

[52,751.] 

[52,665.] 



PLATE V. 


Eig 1. Paqiophylhm peregrinmi (Lindiey & Hutton). Page 50. 

^ ^ [38,349.] 

Ftg. 2, Pagiophyllumperegrimim (Jj. kll,). P.50. [52,665a.] 

Fig. 3. Pagiophyllum peregrinum (L. k Yi..). (x5.) P.50. [35,044.] 

Fi(^a. 4, 4a. PagiopliyUmn peregrbrnm (L. & H.). P. 50. [40,675.] 

Fig. 5. Pagiophylhm peregrimmi (L. & H.). P. 50. [V. 9608.] 

Fig. 6. Pagiophyllnmpefegrinnm (L. & 1:1.). (x 5.) P. 51. [o 2,660.] 



: , PLATE VI. 

Fig. 1. ATauearioxylwi Lindleii (TVitham). Page 66. 

Fig. 2. Arav/sarioxylon LinMeii (With.), c. secretory tissue. 

Fig. 3. Armaanoxylon Lindleii (With.). P . 56. 

Fig. 4. Armcarioxylon Lindleii (With.). P. 6(5. 


[51,484.] 

P. 58. 
[51,724.] 

[51,484.] 

[51,484.] 



Araucarioxylon. 





PLATE VIL 


Fig. 1. Cupressinoscylon Barb&n^ sp. nov. Page 01. [51,498.] 

Fig, 2. ? Armicarioxylon Lindleii (WitLam). P. 59. [51,449.] 

Fig. 3. Arauearioxylon Lindleii P.56. [51,484.] 

Fig. 4. Cupressmoxylon Barheri^ sp. nov. (Sliglitly reduced.) P. (>1. 

[51,490.] 

Fig. 5. Araumrioxylon Lindleii (With.). P. 58. [51,488.] 

Fig. 6. Cuprcssino,vylon Barber iioY. P.61. [5], 495.] 
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PLATE VIll. 


Fia. 1. Jet and coniferous wood {Araucarioxylon ?). Page 68. [51,601.] 

Fig. 2. Jet and coniferous wood. P. 68. [51,6.19.] 

Fig. 3. Jet (pure) in tangential longitudinal section. P.69. [51,595.] 

Fig. 4. Jet and silioified wood (slightly reduced). P. 69. [51,493.] 

Fig. 6 . Jet (pure) in transverse section. P. 69. [51,623.] 

Fig. 6. Jet and silicified wood {Armmrioxylon ?). P. 69. [51,448.] 

Fig. 7. Jot (pure) in transverse section. P. 69. [51,623.] 
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PLATE IX. 


Fig. 1. Thidtes expansus^ Sternberg, Page 145. [40,513.] 

Fig. 2. Baiera FMUipsi, Nathorst. P, 102. [V. 3433.] 

Fig. 3. Sagenopteris Phillipsi (Brongniart). P. 94. [Y, 4071.] 

Figs. 4, 4«. Thuites expamvs^ Sternb. Female flower. P. 147. 

[V. 3439.] 

Fig. 5. Brachyphylkm\ sp, a, P. 148. [11,130.] 

Fig. 6 . Williamsonia pecten (Phillips). P. 108. [Y. 3361.] 
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PLATE X. 


Fig. 1. Of. Tliinnfeldia speciosa^ Ettingsliausen, Page 97. [Y. 4074.] 

Fig-. 2. Cf. Thinnfeldia speciosa^ Ett. P. 97. [Y. 3422.] 

Fig. 3. Cf. Thinnfeldia speciosa^ Ett. P. 98. [Y. 3425.] 

Fig. 4. Zamites megaphyllus (Phillips). P. 112. [Y. 86.] 

Fig. 5. Zamites megaphyllus (PliilL). P. 113. [Y. 4064.] 






PLATE XL 

1 . Podozamites doMsjkldensis, Page 122. [V. 3420.] 

Fio. 2. Podozamites stonesjieldenm, sp. nov. P. 122. [V. 346S.] 

Fia. 3. Ginkgo digitata (Brongniart). P. 100. [V. 3429.] 

Fig. 4 . <Sj3/ie}i02amte BeZK, sp. nov. P. 119. U- 4009.] 

Figs. 5, 6. ? PhglUtes, sp. P. 152. [41,38o and A. 8.5.] 
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PLATE Xni. 


Fi(t. 1. Anm.cantes oolitlous (Oarnitliers). Page 136, 
Fig. 2. 


[52,840.] 


drauca?'ites sphcsrocarpus^ Carr. Scale in longitudinal section. 
a. part of an adjacent scale ; s. seed. P. 132. [41,036.] 

Fig. 3. Arcmcarites spJmrocaipus, Carr. Distal ends of scales, d, trans- 
verse groove. P.132. [41,03(5. J 

Fig. 4. Araucarites sphmroGarpiis, Ccirr. Distal ends of scales, d. trans- 
verse groove. P.132. [41,036. 1 

Fig, 5. CarpoUtliesconicus^lAiidlQY^ l^^ a. median ridge. P. 12(1 

[V. 0004.] 

Fig. 6. Carpolithes diospyriforwAs^ Sternberg. attachment - sear. 

P. 129. ' [Vh 251M.G] 

FiCf, 7. Carpolithes diospyriformis^ Sternb. attacliment-scar. P. 12ti. 

[V. 2513,] 

Fig. 8. Ai'micarites sphterocarptis^ Carr Scale in surface - view, 

d. transverse groove : s. position of seed ; u. uuibo. P. 132. 

[41,036.] 
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Square \ or at the Natural History Museum, Grom- 
well Road, London, S, W, 


Catalogue of the Specimens and Drawings of Mammals, 
Birds, Reptiles, and Fishes of Nepal and Tibet. Presented 
by B. H. Hodgson, Esq., to the British Museum. 2nd 
edition. By John Edward Gray. Pp. xii., 90. [With an 
account of the Collection by Mr. Hodgson.! 1863, 12mo. 
%s,6d. 

Catalogue of the Mammalia and Birds of New Guinea in the 
Collection of the British Museum. [With list of Species 
of New Guinea Birds, and those of the neighbouring 
Localities.] By John Edward Gray, Ph.D., F.R.S., and 
George Robert Gray, F.L.S., &c. Pp. 63. Woodcuts. 
1859, 8vo. Is, 6d, 

Report on the Zoological Collections made in the Indo- 
Pacific Ocean during the voyage of H.M.S, “ Alert,” 1881-2, 
Pp. XXV., 684. 54 Plates. 1884, 8vo. 1^. 10s. 


Summary of the Voyage... 

Mammalia 

Aves 

Reptilia, Batrachia, Pisces 
Molliisca ... ■ ... 

Echinodermata 

Crustacea 

Coleoptera 

Lepidoptera 

Alcyonaria and Spongiida 


By Dr. R. AY. Ooppinger. 
„ 0. Thomas. 

„ R. B. Sharpe. 

„ A. Gunther. 

., E. A. Smith. 

, , E. J. Bell. 

. „ B. J. Miers. 

, „ G. 0. Waterhouse. 

, 5 , A. G. Butler, 

„ S. 0. Ridley. 


A Monograph of Christmas Island (Indian Ocean) ; Physical 
Features and Geology by C. W. Andrews, B.A,, B.Sc., 
P.G.S., with descriptions of the Fauna and Flora by 
numerous contributors. Pp, xv., 337 : 22 plates (7 coloured), 
a map, and 27 illustrations in text. [With Index,] 1900, 
• ■■8vo.''206'. ■' . 
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Report on the Collections of Natural history made^in^the 
Antarctic Regions during the Voyage of the &outheiu 


Cross.” Pp. ix., 344 

Mammalia 


Notes on Antarctic Seals ... 
Extracts from the “ Diary “ 
of tlie late Nicolai Hanson. 

Aves 

Pisces 

Tunioata 

Molliisca 

Echinoderma 

Inseota 


Araclinida 

Crustacea 

Polychseta 

G-epliyrea 

Nematoda 

Cestoda 

Poiyzoa 

Porifera 

Anthozoa 


53 Plates. 1902, Royal 8vo. 21. 

... By Oapt. G. B. H. Barrett-Hamilton. 


Actinise 

Hydrozoa 

Cryptog'amia 


B. A. Wilson, M.B. 

Dr. R. Bowdler Sliarpe. 

G. A. Boulenger, E.R.S. 

Prof. W. A. Herdman, F.R.b. 

E. A- Smitli, 

Prof. E. J. Bell. 

G. H. Carpenter and Hon. N. O. 

Rothschild. 

Hr. E. L. Trouessart. 

T. V. Hodgson. 

Hr. A. Willey. 

A. B. Shipley. 

Hr, von Linstow. 

R. Kirkpatrich. 

Hr L. Ronle and S. J. Hickson, 
F.E.S. 

J. A. Clubb. 

E. T. Browne 

A. 0-epp, V. H. Blackman, and 
Miss E. S. Barton. 

G. T. Prior. 


Rook Specimens 

Handbook of Instructions for Collecto^ 

British Museum (Natural History). With Illustrations. 
Pp. 137. Index. 1902, 8vo. 2s. 6d. 

The same, in ten parts, viz. Mammals : birds ; l.eptiles, 
Batrachians, and Fishes ; Insects; 

Fliesl ; Mosquitoes (Oulicidse) ; Arachnida (Spiders, &o.). 

Myriopoda, and Peripatus ; Soft-Bodied 

Shells; Plants; Fossils and Minerals. 1900-1.103, 8vo. 

First Report on Economic Zoology. By Fred. Y. Theobald, 
M.A. &c. [With an Introduction, containing a Olassitica- 
tion of Animals from the point of 
Zoology, by Prof. B. Ray Lankestor, LL.D., r.ii..S.J 
Pp. xxxiv., 192. 18 ^rVoodcnts. 1903, Roy. Svo. b.s. 
Caiaiogue of the Books, Manuscripts, Maps, and Drawings 
in the British Museum (Natural History) , 
Vol. I. A— D. Compiled hy B. B. Woodward, Assistant 
in charge of the General Library, with some clerical 
assistance. Pp. viii., 500. 1903, 4to. 20.s. 

MAMMALS. 

Catalogue of the Bones of Mammalia in the Collection of the 
British Museum. By Edward Gerrard. Pp. iv., 290. 
1862, 8vo. 5s. A 

Catalosue of Monkeys, Lemurs, and Frnit-eating i:.ats in 
the Collection of the British Museum. By Dr. J. E. 
Gray, F.R.S., &c. Pp. viii., 137. 21 Woodcuts. 1870, 
8vo. 4s. 
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and Edentate 

Gr “ p % Jolm Edward 

8 vo^’ 6 s' ei^’’ ^ '^oo'lciits. 1869, 

Catalogue of ^als and Whales in the British Museum. By 

John Edward Gray, F.R S., &c. 2nd Edition. Pp. vii^ 
402. 101 Woodcuts. 1866, 8vo. 8 s. ^ 

——Supplement. By John Edward Gray, F.R.S., &c. 

T 7!u ^2^’ Woodcuts. 1871, 8 vo. 2 s. 6d. 

List of the Specimens of Cetacea in the Zoological Depart- 
cP'7®^ Museum. By William Henry Flower, 
1 .K.b., &c, [With. Systematic and Alphabetical 
Indexes.] Pp. iv., 36. 1885, 8 vo. Is. (id. 

Catalogue of Ruminant Mammalia (Pecora, Linnaeus) in the 
British Museum. By John Edward Gray, P.R.S.. &c 
Pp. viii., 102. 4 Plates. 1872, 8 vo. 3 s. 6 ( 7 . 

Catalogue of the Ma,rsupialia and Monotremata in the 
Collection of the British Museum. By Oldfield Thomas. 

^ Coloured and 24 plain Plates. 
[With Systematic and Alphabetical Indexes.! 1888, 
8 vo. Ih 85 . 

BIRDS. 

Catalogue of the Birds in the British Museum : — 

Vol. VI. Catalogue of the Passeriformes, or Perching 
Birds, in the Collection of the British Museum. 
OichlomorphcB : Part III., containing the first portion 
of the family Timeliida (Babbling Thrushes). By 
R. Bowdler Sharpe. Pp. xiii., 420. Woodcuts and 
18 coloured Plates. [With Systematic and Alpha- 
betical Indexes.] 1881, 8 vo. IZ. 

Vol, VII. Catalogue of the Passeriformes, or Perching 
Birds, in the Collection of the British Museum. 
Ciclilomorplm : Part IV., containing the concluding 
portion of the family Timeiiid^ (Babbling Thrushes). 
By R. Bowdler Sharpe. Pp. xvL, 698. Woodcuts and 
15 coloured Plates. [With Systematic and Alpha- 
betical Indexes.] 1883, 8 vo. IZ. 6 s. 

Vol. VIII. Catalogue of the Passeriformes, or Perching 
.Birds, in the Collection of the British Museum. 
GiclilomorpSiim : Part V., containing the families 
Ppidss and Laniid^ (Titmice and Shrikes) ; and 
(Creepers and Nuthatches). By Hans 
Gadow, M.A., Ph.D. Pp. xiii., 386. Woodcuts and 
9 coloured Plates. [With Systematic and Alpha- 
betical Indexes.] 1883, 8 vo. 17A 
Vol. IX. Catalogue of the Passeriformes, or Perching 
Birds, ill the Collection of the British Museum. 
OlnnprirnorplicBj containing the families Nectariniida? 
and Meliphagidse (Sun Birds and Honey-eaters). By 
Hans Gadow, M.A., Ph.D. Pp. xii., 310. Woodcuts 
and 7 coloured Plates. [With Systematic and Alpha- 
betical indexes.] 1884, 8yo. 14s. 
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Catalogue of the Birds in the British Museum — continued^ 
Vol. X. Catalogue of the Passeriformes, or Perching 
Birds, in the Collection of the British Museum. 
Fringilliformes : Part I., containing the families 
Dicseidas, Hirundinidae, Ampelidae, Mniotiltidae, and 
Motacillid^. By R. Bowdler Sharpe. Pp. xiii., 682. 
Woodcuts and 12 coloured Plates. [With Systematic 
and Alphabetical Indexes.] 1885, 8vo. 1/. 2s. 

Vol. XL Catalogue of the Passeriformes, or Perching 
Birds, in the Collection of the British Museum. 
Fringilliformes : Part II., containing the families 
CoerebidsB, Tanagridge, and Icteridae. By Philip Lutley 
Sclater, M.A., P.R.S. Pp. xvii., 431. [With Syste- 
matic and Alphabetical Indexes.] Woodcuts and 18 
coloured Plates. 1886, 8vo. 1/. 

Vol. XII. Catalogue of the Passeriformes, or Perching 
Birds, in the Collection of the British Museum. 
Fringilliforjnes : Part III., containing the family 
Fringillid^. By R. Bowdler Sharpe. Pp. xv., 871. 
Woodcuts and 16 coloured Plates. [With Systematic 
and Alphabetical Indexes.] 1888, 8vo. 11. 8s. 

Vol. XIII. Catalogue of the Passeriformes, or Perching 
Birds, in the Collection of the British Museum. 
Sturniformes^ containing the families Artamidee, 
Sturnidse, Ploceidse, and Alaudidse. Also the families 
.Uikhi’d^e and Menuridae. By E. Bowdler Sharpe. 
Pp. xvi., 701. Woodcuts and 15 coloured Plates. 
[With Systematic and Alphabetical Indexes.] 1890, 
8vo. 11. 8s. 

YoL XIV. Catalogue of the Pavsseriforines, or Perching 
Birds, in the Collection of the British Museum. 
Oligomyodce^ or the families Tyraniiidce, Oxyrham- 
phidse, *Piprid 0 e, Cotingidse, Phy totomidiB. Philepittid®, 
Pittidas, Xenicidae, and Eurylajinidge. By Philip 
Lutley Sclater, M.A., P.R.S. Pp. xix., 494. Woodcuts 
and 26 coloured Plates. [With Systematic and Alpha- 
betical Indexes.] 1888, 8vo. 1^. 4.S‘. 

■ Vol. XV. Catalogue of the l^asseriformes, or Perching 

Birds, in the Collection of the British Mtiseum. 
TracJieophonce. or the families Dendrocoiaptidse, 
Formicariidse, Conopopiiagid^e, and Pteroptocliidaa 
By Philip Lutley Sclater, M.A., F.R.S. Pp. xvii., 371. 
Woodcuts and 20 coloured Plates. [With Systematic 
and Alphabetical Indexes.] 1890, 8vo. 11. 

Vol, X VI. Catalogue of the Picanie in the Collection of 
the British Museum. , Upupm and Trochili, by ..Osbert 
,SaMn. Goracice^ ot the families Cypseiidfe, Capri- 
' " mulgidu), Podargidas, and- 'SteatornitMdaa, by Ernst 
Hartert. ' Pp. xvi.," 703. Woodcuts and 'll coloured 

■ ■■ ' ■ Plates. ■■■ .[With Systematic -and Alphabetical Indexes.] 

1892,8mlL16§. 
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Catalogue of the Birds in the British Museum — continued, 

VoL XYII. Catalogue of the Picarise in the Collection 
of the British Museum. Goracke (contin.) and 
Hcilcyones^'^iilsi the families Leptosomatid^, Ooraciida;, 
Meropidas, Alcedinidas, Momotidae, Totidae and CoIiidsB, 
by R. Bowdler Sharpe. Bucerotes and Trogones by 
W. R. Ogilvie Grant. Pp. xi., 522. Woodcuts and 17 
coloured Plates, [With Systematic and Alphabetical 
Indexes.] 1892, 8vo. 11, 10s. 

Vol. XYIII. Catalogue of the Picarias in the Collection 
of the British Museum. Scansores^ containing the 
family Picidae. By Edward Hargitt. Pp. xv., 597. 
Woodcuts and 15 coloured Plates. [With Systematic 
and Alphabetical Indexes.] 1890, 8vo. 11, Gs. 

YoL XIX. Catalogue of the Picarias in the Collection of 
the British Museum. Scansores and Coccyges : con- 
taining the families Rhamphastidae, Galbulidse, and 
Bucconidse, by P. L. Sclater ; and the families Indi- 
catoridse. Capitonida3, Cuculidse, and Musophagidas, by 
G. E. Shelley. Pp. xii., 484 : 13 coloured Plates. 
[With Systematic and Alphabetical Indexes.] 1891, 
8vo. 11, 5s. 

Yol. XX. Catalogue of the Psittaci, or Parrots, in the 
Collection of the British Museum. By T. Saiyadori. 
Pp. xvii., 658. Woodcuts and 18 coloured Plates. 
[With Systematic and Alphabetical Indexes.] 1891, 
Srq, 11,10 s. 

Yol. XXI. Catalogue of the Columbse, or Pigeons, in 
the Collection of the British Museum. By T. Saiyadori, 
Pp. xyii., 676. 15 coloured Plates. [With Systematic 
and Alphabetical Indexes,] 1893, 8yo. 1^, 10s. 

Yol. XXII. Catalogue of the Game Birds {Pte/rocletes^ 
Gallince, Opistliocomi, Hemwodii) in the Collection of 
the British Museum. By W. R. Ogilyie Grant. 
Pp. xyi., 585. 8 coloured Plates. [With Systematic 
and Alphabetical Indexes.] 1893, 8yo. IZ. 6s. 

Yol. XXIII. Catalogue of the Fulicariae (Rallid^ and 
Heliornithidse) and Alectorides (Aramidse, Eurypy- 
gidse, Mesitidas, Rhinochetidae, Gruidae,^ Psophiid^e, 
and Otididae) in the Collection of the British Museum. 
By R. Bowdler Sharpe. Pp. xiii., 353. 9 coloured 
Plates. [With Systematic and Alphabetical Indexes.] 
1894, 8yo. 20s. 

Yol. XXIY. Catalogue of the Limicolae in the Collection 
of the British Museum. By R. Bowdler Sharpe. 
Pp. xii., 794. Woodcuts and 7 coloured Plates. [With 
Systematic and Alphabetical Indexes.] 1896, 8yo- 
U.5s, ■' 
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Catalogue of the Birds in the British Mtisenm — -continued* 

Voi. XXY. Catalogne of the Gaviae and Tnbiiiares in 
the Collection of the British Mnseiim. Gaviae (Terns, 
Gulls, and Skuas), by Howard Saunders. Tnbinares 
(Petrels and Albatrosses), by Osbert Salvin. Pp. xv., 
475. Woodcuts and 8 coloured Plates. [With Syste- 
matic and Alphabetical Indexes.] 1896, 8vo. 11* Is. 

VoL XX YI. Catalogue of the Platalese, Herodiones, 
Steganopodes, Pygopodes, Alcse, and Impennes in the 
Collection of the British Museum. Piatalea) (Ibises 
and Spoonbills) and Herodiones (Herons and Storks), 
by E. Bowdler Sharpe. Steganopodes (Cormorants, 
Gannets, Frigate-birds, Tropic -birds, and Pelicans), 
Pygopodes (Divers and Grebes), Ale® (Auks), and Im- 
pennes (Penguins), by W. R. Ogilvie-Gxant. Pp. xvii., 
687. Woodcuts and 14 coloured Plates. [With Sys- 
tematic and Alphabetical Indexes.] 1898, 8vo. IL 5s. 

YoL XXYII. Catalogue of the Chenomorphse (Pala- 
medeaB, Phoenicopteri, Anseres), Orypturi, and Katit^ 
in the Collection of the British Museum. By T. 
Salvadori. Pp. xv., 636. 19 coloured Plates. [With 
Systematic and Alphabetical Indexes.] 1895, 8vo. 
IL 12s. 

A Hand-list of the Genera and Species of Birds. [Nomen- 
clator Avium turn Fossiiium; turn Yiventium.] By R. 
Bowdler Sharpe, LL.D. : — • 

Yol. 1. Pp. xxi., 303. [With Systematic Index.] 
1899, 8vo. 10s. 

Yol. II. Pp. XV., 312. [With S^Tstematic Index, and 
an Alphabetical Index to Yols. I. and IL] 1900, 
8vo. 10s. 

Yol. III. Pp. xiL, 367. [With S3’'stematic and Alpha- 
betical Indexes.] 1901, 8vo. 10s. 

Yol. lY. Pp. xii., 391. [With Systematic and Alpha- 
betical Indexes.] 1903, 8vo. lOs. 

List of the Specimens of Birds in the Collection of the 
British Museum. By George Robert Gray : — 

Part III., Section I. Ramphastidee. Pp. 16. [With 
Index.] 1855, 12mo. 6d. 

Part III., Section IL Psittacidas. Fp. 110. [With 
Index.] 1859, 12mo. 2s. 

Part IIL, Sections Ill. and lY. Capitonid® and PicidjB. 
Pp. 137, [With Index.] 1868, 12mo. ls*M* 

: Part lY, Coiumbse. Pp. 73. [With Index.], 1856, 

12mo. Is. M. 

PartY. •Gallinae, Pp. iv., 120. [With an .Alphabetical 
Index.] 1867, 12moas. 6d 
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Catalogue of the Birds of the Tropical Islands of the Pacific | 

Ocean in tlie Collection of the British Musexiin. By j 

George Robert Gray, F.L.S., &c. Pp. 72 [With an I 

Alphabetical Index.] 1859, 8vo, Is. 6d | 

Catalogue of the Collection of Birds’ Eggs in the British j 

Museum (Natural History) ' ; ! 

VoL 1. Ratitaj. Carinatae (Tinamiformes — Larifornies). I 

By Eugene W. Oates. Pp. xxiii., 252. 18 Coloured 
Plates. [With Systematic and Alphabetical Indexes.l i 

1901, 8vo. 30s. 

VoL 11. Carinatae (Charadriiformes — Strigiformes). By f 

Eugene W. Oates. Pp. xx., 400. 15 Coloured Plates. | 

[With Systematic and Alphabetical Indexes.l 1902, I 

8vo. 30s. ' 

VoL III, Carinatae (Psittaciformes — Passeriformes). 

By Eugene W. Oates and Capt. Savile G. Reid. 

Pp. xxiii., 349. 10 Coloured Plates. [With Syste- 
matic and Alphabetical Indexes.] 1903, 8vo. 25s. 

REPTILES. 

Catalogue of the Tortoises, Crocodiles, and Amphisbaenians 
in the Collection of the British Museum. By Dr. J. E. 

Gray, F.R.S., &c. Pp. viii., 80. [With an Alphabetical 
Index.] 1844, 12mo. Is. 

Catalogue of Shield Reptiles in the Collection of the British 
Museum. By John Edward Gray, F.R.S., &c.:— 

Appendix. Pp, 28. 1872. 4to. 2s. Qd, 

Part II. Emydosaurians, Rhynchocephalia, and Amphis- 
bsenians. Pp. vi., 41. 25 Woodcuts. 1872, 4to. 

3s. M, 

Hand-List of the Specimens of Shield Reptiles in the 
British Museum. By Dr. J. E. Gray, F.R.S., F.L.S., &c. 

Pp. iv., 124. , [With an Alphabetical Index.] 1873, 

8vo. 4s. ■ 

Catalogue of the Chelonians, Rhynchocephalians, and 
Crocodiles in the British Museum (Natural History). 

New Edition. By George Albert Boulenger. Pp. x., 311. 

73 Woodcuts and 6 Plates. [With Systematic and 
Alphabetical Indexes.] 1889, 8vo. 15s. 

Catalogue of the Lizards in the British Museum (Natural His- 
tory). Second Edition. By George Albert Boulenger 
VoL 1. Geckonidse, Eublepharidse, Uroplatidse, Pygo- 
podidse, Agamidae. Pp. xii., 436. 32 Plates. [With 
Systematic and Alphabetical Indexes.] 1885, 8vo. 20s. 

VoL II. Iguanidse, Xenosauridae, Zonurid^, Anguidae, 

Anniellidse, Helodermatid^, Varanidae, XantusiidaB, 

Teiidae, Amphisbsenidae. Pp. xiiL, 497. 24 Plates. 

[With Systematic and Alphabetical Indexes.] 1885, 

. ■^'8vo.20s. (:■ 
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VoL III. Lacertidse, Gerrjiosaiiri(ia35 Scmcidffi, Anejytro- 
pidae, Dibamidae, Chamseleontldas. Pp. xii., 575. ^ 40 
Plates. [With a Systematic Index and an Alphabetical 
Index to the three volumes.] 1887, 8vo. 11, 65*. 

Catalogue of the Snakes in the British Museum (Natural 
History). By George Albert Bouienger, F.R.S. : — 

Yol. L, containing the families Typhlopidae, Glaucoiiiidae, 
Boidee, Ilysiidae, Uropeitidse, Xenopelticlai,^ and Golu- 
bridae aglyphae, part. Pp. xiii., 448 : 26 Yh}0(lcuts 
and 28 Plates. [With Systematic and Alphabetical 
Indexes.] 1893, 8vo. 11. Is. 

Yol. II., containing the conclusion of the ColiibridaB 
aglyphse. Pp. xi., 382 : 25 Woodcuts and 20 Plates. 
[With Systematic and Alphabetical Indexes.] 1894, 
8vo. 175. 6d. 

Yol. III., containing the Colubrid^e (Opisthoglyph^e and 
Proteroglyphae), Amblycephaiida3, and Viperidse. 
Pp. xiv., 727 : 37 Woodcuts and 25 Plates. [With 
Systematic Index, and Alphabetical Index to the 3 
volumes.] 1896, 8vo. 1^. 6s. 

Catalogue of Colubrine Snakes in the Collection of the 
British Museum. By Dr. Albert Gunther. Pp. xvi., 281. 
[With Geographic, Systematic, and Alphabetical Indexes.] 
1858, 12mo. 45. 

BATRACHIANS. 

Catalogue of the Batrachia Salientia in the Collection of the 
British Museum. By Dr. Albert Giinther. Pp. xvi., 160. 
12 Plates. [With Systematic, Geographic, and Alphabetical 
Indexes.] 1858, 8vo. 65. 

FISHES. 

Catalogue of the Fishes in the British Museum. Second 
edition. Yol. I. Catalogue of the Perciform Pishes in the 
British Museum. Yol. I. Containing the Gentrarchidge, 
Percidse, and Serranidae (part). By George Albert 
Boulenger, F.R.S. Pp, xix., 394. Y^oodcuts and 15 Plates. 
[With Systematic and Alphabetical Indexes.] 1895, 8vo. 
155. 

Catalogue of Fish collected and described by Laurence 
Theodore Gronow, now in the British Museum. Pp. vii., 
196. [With a Systematic Index.] 1854, 12mo. 35. ikl 

Catalogue of Apodal Fish in the Collection of the British 
Museum. By Dr.Kaup, Pp. viii,, 163. 11 Woodcuts and 
19 Plates. 1856, 8vo. IO5. 

Catalogue of Lophobranchiate Fish in the Collection of the 
British Museum. By J. J. Kaup,'Ph,.D.,'.&c.:' ' Pp. iv,, 80. 
4 Plates. [With an Alphabetical Index.] 1856, 12ino. 25. 
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MOLLUSCA. 

Guide to the Systematic Distribution of Mollusca in the 
Briti>sh Museum. Part I. By John Edward Gray, Ph.D., 
F.R.S., &c. Pp. xii., 230. 121 Woodcuts. 1857, 8vo. 5s. 

List of the Shells of the Canaries in the Collection of the 
British Museum, collected by MM. Webb and Berthelot. 
Described and figured by Prof. Alcide D’Orbigny in the 
“ Histoire Naturelle des lies Canaries.” Pp. 32. 1854, 

12mo. Is. 

List of the Shells of Cuba in the Collection of the British 
Museum collected by M, Ramon de la Sagra. Described 
by Prof. Alcide d’Orbigny in the “ Histoire de I’llle de 
Cuba.” Pp. 48. 1854, 12nio. Is. 

List of the Shells of South America in the Collection of the 
British Museum. Collected and described by M. Alcide 
D’Orbigny in the ‘Woyage dans FAmerique Meridionale.” 
Pp. 89. 1854, 12mo. 2s. 

Catalogue of the Collection of Mazatlan Shells in the British 
Museum, collected by Frederick Reigen. Described by 
Philip P. Carpenter. Pp. xvi., 552. 1857, 12mo. 8s. 

List of Mollusca and Shells in the Collection of the British 
Museum, collected and described by MM. Eydoux and 
Souleyet in the ^Woyage autour du Monde, execute 
‘^pendant les annees 1836 et 1837, sur la Corvette “^La 
“Bonite,’ ” and in the “ Histoire naturelle des Mollusques 
“ Pteropodes.” Par MM. P. C. A. L. Rang et Souleyet. 
Pp. iv., 27. 1855, 12mo, 8d. 

Catalogue of the Phaneropneumona, or Terrestrial Operculated 
Mollusca, in the Collection of the British Museum. By 
Dr. L. Pfeiffer. Pp. 324. [With an Alphabetical Index.] 
1852, 12mo. 5s. 

Catalogue of Pulmonata, or Air Breathing Mollusca, in the 
Collection of the British Museum. Part 1. By Dr. Louis 
Pfeiffer. Pp. iv., 192. Woodcuts. 1855, 12mo. 2s. 6d 

Catalogue of the Auriculid^, Proserpinidac, and TruncatellidsB 
in the Collection of the British Museum. By Dr. Louis 
Pfeiffer. Pp. iv., 150. Woodcuts. 1857, 12mo. Is. 9d, 

List of the Mollusca in the Collection of the British Museum. 
By John Edward Gray, Ph.D., F.R.S., &g. 

Part 11. Olivid^. Pp. 41. 1865, 12mo. Is. 

Catalogue of the Conchifera, or Bivalve Shells, in the 
Collection of the British Museum. By M, Deshayes — • 
Part I. Yenerid^, Cyprinid^, Glauconomid^, and 
Petricoladas. Pp. iv., 216. 1853, 12mo. 3s. 

Part IT, Petricoladse (concluded) ; Corbiculadse. Pp. 
217-292. [With an Alphabetical Index to the two 
parts.] 1854,12mo. 6d 
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BRAOHIOPODA. 

Catalogue of Brachiopoda Ancylopoda or Lamp Shells in the 
Collection of the British Museum. [Issued as Catalogue 
of the Moilusca, Part IV.”] Pp. iv., 128. 25 Woodcuts. 

[With an Alphabetical Index.] 1853, 12mo. 3s. 

POLYZOA. 

Catalogue of Marine Polyzoa in the Collection of the British 
Museum. Part III. Cyclostomata. By George Busk, 
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1895, 8yo. 2is. 

Part lY. Containing the Actinopterygian Teleostomi of 
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Catalogue of Tertiary Moiiusca in the Department of Geology, 
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Index to the two parts.] 1897, Svo. 6d 

Guide to Sowerby’s Models of British Fungi in the Depart- 
ment of Botany, British Museum (Natural History). By 
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